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Let th 



e piston tell you 




about 

KNOCKING GASOLINE 



'AITE pistons take terrific punishment 
VV when gasoline knocks. If you were in- 
side the engine with me, you'd realize what 
we're up against. Just listen: 

"First, a cylinderful of gasoline vapor 
comes pouring in. Then the intake valve 
closes, and it's my job to squeeze that gasoline 
to a fraction of its size . . . and in a high com- 
pression engine like this that's some squeeze. 

"Just as we get near the top, the spark-plug 
flashes. A tiny ball of fire starts, grows, and 
goes rolling across the combustion chamber. 
More and more of the gasoline burns. I'm all 
ready to start on my way down to deliver 
power to the crankshaft . . . then . . . WHAM! 

"Like the blow of a thousand-pound sledge- 
hammer comes the terrific force of the 
KNOCK. No piston can move fast enough to 
absorb this violent power. All I can do is take 
it on the nose. Then recovering from the shock, 
I try to go on my way. But the gasoline is all 
burned. Power that should be pressing me 
down now has escaped — turned into heat. 

"Yes, that's the life of a piston in some 
folks' cars." 

But NOT in cars that use Ethyl Gasoline. 
Ethyl fluid prevents the uneven explosions 
that cause power waste, harmful knock and 
overheating. It delivers the full power of 
Ethyl Gasoline to the piston smoothly. It 
brings out the best performance of any car — 
and takes better care of the engine besides. 

Ethyl Gasoline Corpora- 
tion, New York City. 
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LOOK INSIDE THE CYLINDER! 

Through a quartz window in the cylinder 
head of a modern high compression motor, 
Detroit engineers took this photograph of 
t!ie uneven, wasteful explosion of ordinary 
gasoline. That white-hot line ia knock. 



SMOOTH COMBUSTION of Ethyl Gaso- 
line. No trace of knock here. Note the even 
progress of the ilame — the greater spread of 
power. Ethyl controls combustion; delivers 
more jxnvcr to pistons, leaves less heat. It 
brings out the b«*st performance of any car. 



ETHYL GASOLINE 




Why owners of the 
BRITANNICA say: 

'It's the best 
investment I've ever made! 



BRITANNICA owners tell 
us that the Britannica is 
the best investment they ever 
made. Using the Britannica 
daily, they are convinced that 
this is so. 

Not only in entertainment 
and in practical usefulness, 
but often in actual "dollars 
and cents" value, the Britan- 
nica pays for itself over and 
over again. 

Every time the Britannica 
is consulted, it offers author- 
itative information — and un- 
less you are informed, these 
days, you are handicapped. 

Do your children ask 
questions, too? 

A mother says she realizes 
her helplessness and inade- 
quacy as a parent most of all 
when her child asks her ques- 
tions about school work. "I 
ought to be able to help but I 
can't, "themothersays." There 
is no reference library near our 
home — and besides, very often, 
it isn't possible to rush off to 
the library whenever a ques- 
tion needs to be answered. 

"I am buying the Britan- 
nica because it seems the only 
way to meet what is to me a 
difficult and embarrassing sit- 
uation." The Britannica, for 



this woman and her child, has 
been an investment of no un- 
certain advantage. 

It will help you in 
many unexpected 
ways 

Other owners tell similar 
stories: How a camping party 
was equipped under the advice 
of the Britannica; how a law- 
yer won his case because of 
certain data quickly found in 
the Britannica; how inexperi- 
enced settlers in the Carolin- 
ian hills made themselves 
comfortable by first consulting 
the Britannica. 

In these and thousands of 
other instances people write us 
that the Britannica is the best 
investment they ever made. 

The range of the Britan- 
nica's usefulness to men, wom- 
en and children is limitless. 
No subject under the sun is 
neglected by the 3,500 au- 
thorities who contributed. 

How to use your 
credit profitably — $ 5 
down and *5a month 

If it is not convenient for you 
to pay cash in full for the 
books, why not use your credit 
and take advantage of the 



installment plan of buying? 
There is never a better time to 
buy the Britannica than now. 

Considering its size and 
authority and the beauty of 
its text and illustration, the 
Britannica is the least expen- 
sive encyclopaedia you can 
buy. How long, however, con- 
ditions will permit us to main- 
tain this low price is a difficult 
question. No one knows. 

Consequently we advise you 
to buy immediately — under 
the easy payment plan if you 
wish — which allows you a legit- 
imate use of your credit. Only 
$5 down will bring the set to 
you, and $5 a month over a 
short period enables you to 
have the immediate use of this 
highly useful set of books. 

Send the coupon today. A 
booklet by return mail gives 
you complete details of the 
Britannica, the easy thrift 
plan and the low prices. 



Richard M. Baker, Kant, Conn. 

"It is the best investment in books 
I ever made. A public library in the 
home, and a lifetime of reading with 
pleasure and achievement combined." 

Frank Oborst, Forestdale, N. Y. 

"I believe this to be the most prof- 
itable investment any home could 
make." 

Mr*. Franklin D. Roosevelt 

"One of the first things we must 
have for ourselves as well as our chil- 
dren is some kind of general reference 
library, and I find that the Encyclo- 
paedia Britannica fills this need ad- 
mirably." 

Send For Free 
Booklet 

Learn more about the new Bri- 
tannica today. Fill out the cou- 
pon and drop it in the mail. We 
will send you by return mail a 
large booklet free, rich in color 
plates, maps and sample pages, 
and containing a full description 
of the 24 volumes of the Britan- 
nica, its 3,500 contributors, the 
15,000 illustrations, many in 
color, and its 500 maps. You will 
learn about the low prices. Mail 
the coupon now. No obligation. 



MAIL THIS COUPON TODAY 




FREE V 



ENCYCLOPAEDIA BRITANNICA, INC. 
342 Madison Ave., New York City 



2-P.S.M.-D-1 



SEND FOR FREE NEW BOOKLET TODAY 



Please send me, by return mail, without obligation, 
your new illustrated booklet with color plates and maps 
from the latest Britannica, together with low price offer 
representing a saving of many dollars. 



Name 

Address 

City State.. 
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From the Counting Stones 
of the Romans 

Came Our Word 

CALCULATE 

The ancient Romans had no adding machines. Few could even read 
or write. So their counting and reckoning was done with the aid of 
little stones used as counters. The Latin word for the pebble used in 
this way was calculus, derived from calx meaning "limestone." From 
calculus was developed the verb calculare, "to calculate," and this 
is the immediate origin of our word calculate. 

The branch of mathematics which we call calculus was named 
directly from the little counting stone of ancient Home. 

Every day you use hundreds of words whose origins arc as inter- 
esting and surprising as this. You will find their fascinating stories in 

WEBSTER'S NEW 
INTERNATIONAL DICTIONARY 

The "Supreme Authority" ^The Merriam -Webster 





BROKER 

Originally a Vender of Wine 

The modern broker who engages In 
larRe-stalo financial operations takes his 
name from a humble origin. Broker is 
derived from the old French broquier 
or brokier, a dialectal form of broth ier, 
"one who taps a raak in order to draw 
the liquor." Thus, the broker was in 
the first place a retail vender of win e. 




NEIGHBOR 

Once Meant n Xear-by Farmer 

In Anglo-Saxon neah meant "nigh." 
"near." and gebur meant "dweller," 
"fanner." These two words were com- 
bined Into neahgebur, meaning, liter- 
ally, "a near-hy farmer." The word 
appears In modern Knglish as neighbor, 
with a meaning that has changed with 
the crolutlon of civilization. 




The coupon below will bring you free an illustrated booklet of 
word-origin stories. Xot only do these stories make the most inter- 
esting reading, but to know them will give you an effectiveness in 
speaking and writing that can come in no other way. When you know 
where our words came from, and their essential meanings, as they are 
presented in The Merriam- Webster, your own use of words will 
become more forceful, accurate, and colorful. 

The Merriam- Webster gives you the whole word power of the 
English language. In its 3,000 pages there are 487,000 entries, 
including thousands of new words; 12,000 biographical entries; 
32,000 geographical subjects; 100 valuable tables; over 6,000 
illustrations. 

Rely on the testimony of Presidents and Department Heads of the leading 
Universities; the indorsement of hundreds of Supreme Court Judges; the judg- 
ment of Librarians all over the country who choose the MERRIAM-WF.BSTER 
for their own use. 

The Wealth of Information covered ill the encyclopedic treatment of words 
in the Merriam-Webster Is really amazing. For example, the word coin is 
defined in twelve lines. But following this definition are four columns of infor- 
mation giving the coins of the world, their names, the metal, the native 
equivalent, and their value In U.S. and British money. In addition, further 
Information is given under the name of each of the important coins, fre- 
quently with an illustration. And besides all this there are two full page; 
in color illustrating the coins of the world. Architecture is another example. 
Under this word there is a full page showing historical styles witli examples 
and structural features and this is supplemented with a very large variety 
of pictures. There are, in addition, two full-page plates of Architectural 
Statues and Monuments and Notable Examples of American Architecture. 

The Merriam-Webster is a whole library in one volume, its type matter 
equivalent to a 13-volumc encyclopedia. 

Send the Coupon for 

FREE BOOKLET 

"INTERESTING ORIGINS of ENGLISH WORDS" 



YOURS 

Without 
Extra Charge 

NEW 

REFERENCE 

ATLAS 

of the 
WORLD 

if you take advantage 
of our special offer 
in connection with 
AVebster's New Inter- 
national Dictionary. 
This Atlas is new 
throughout — new 
maps, new plates, 
new index, new bind- 
ing — and has latest 
official census figures 
for all cities and 
towns of the United 
States. Size 9»i x 12U 
in. Mail the coupon for 
offer which gives you 
thisflne Atlas with- 
out extra 
charge. 



Without cost or obligation we will send you a most interesting 
illustrated booklet containing a collection of fascinating 
stories about the origins of worfls. Just mail the 
coupon. We will send also full details of our 
special offer of the ATLAS without extra 
charge and information about 
Webster's New International 



Dictionary. 
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Webster's New International Dictionary. 



yavie.. 



Address 



City Stale 



Popolar Science 10-32 



OCTOBER, 1932 



3 

Copyrigl 



Popular Science Monthly for October, 1932 


(Continued pom page 2) * 

NEW DEVICES FOR THE 
HOME 

Self "Fol din Iron Cord . 52 
Automatic Oil Furnnrp .S2 


* Air Blower Drives Strange French 1 
Boot 50 


► Sheet of Paper Removes Dust 


UNUSUAL FACTS 
AND IDEAS 

Gold Sprayed on Wood .... 16 


Old Inner Tube Holds Rugs . . 79 

CRAFTWORK 

Benches and Tools Hidden in 
Carved Cabinet n4 


Rubber Hand Brush 52 

Broiler Turns on Gas 52 


Photographic Telescope Put in 


Jig-Sawed Parts Form Unique 
Halloween Rocker 66 


1 )i ii i h 1 1 •- \) 1 1 1 \ f i ii 


Snppil ntnt Pi**aiv Pitirrpe » o/*lifr 17 

.1|»CHJlllJill 1 | ICJ its 1 -I v. 1 1 L * 1 / 


How to Give Woodwork a Crackle 


Gloves Peel Potatoes 52 


Cafeteria on Fast Train .... 17 
^ ictims in Alps Saved by Cubic 17 


Modern Book Ends and Lamp . 67 


No Dust in Corners 53 


Jets of Water Swiftly Cut Whirl- 
ing Plugs of Steel 18 


Braiding Leather Handles ... 88 

WOODWORKING 

Space Saving Table and China 
Closet 63 


Water and Air Fan 53 


Double - Deck Railway Coach 


Automatic Door Hnolc 53 


Belgium's Tank Destroyer Tows 
Gun on Wheels 24 


Completing the Framework of 


Bristles and Rubber in Brush . 53 


Concrete Road Lines Replace 


Making Reeded Chest Legs . . 81 
Sanding Sharp Curves on Power 


Non-Losable Paste Tube Cap . . 53 


Taxi on Pontoons for Fast Joy 
Ride 25 


Holds lies and (.nllar Buttons . a.i 


X-Ray Helps Dogs Hear . . . 28 


IDEAS FOR THE 
HANDY MAN 

Stand Snnniirts (~»ln«;«. f\S 

This Little Night Lamp Lights 

When I ifteil /cc 
Skate Trapeze Gives Boys Exer- 

What I Ke> Can Vnn M-iLn nf an 

Old Auto Engine? . . .69 
■special r mailing oinps otop 

I .pali<; in Hnnf 7? 

Ilrillirirf llnAn a D 7*9 

uiiiiin^ uptn j i^rdin ■ • ■ ( * / £, 


JVEW PROCESSES AND 
JNVFNTIONS 

I'lpftrip Ordan PrnHiirp* New 


Theater Continues Warming Up 
Long After Sun Sets .... 28 

Weed Seeds, Buried Thirtv Years, 
Grow 79 

Amateur's Home Built Observa- 
tory Wins Praise 30 


Blade on Tiny New Saw Extends 


Artificial Fog Saves Gardens from 
Frost 32 


Shovel, Pick and Hoe Combined 


Skeleton Advertises Factory's 
Products 32 


Home Sprinkler Sounds Fire 


Secrets of Steel Found in Sand 
Piles . . . 33 


Asbestos Shield Protects Firemen 19 


Ferrvboat Crosses River on Trol- 
lev Wire 34 


iveai riants i nrive in 1 nis 1 my 

1 Air ■ ■rn/inlininn 7iC 


Machine Teaches Fast Work on 


Grows Strawberries in Old Auto 

Tl )i 


Homemade Clamps for Gluing . 77 
Home Workshop Blueprints . . 80 


i luuuii^iiis firing .iiium^ni 'itiii . ,ij 


Hnw tr> 1 iv Klinnind l.cliv Kl 


Vibrating Tabs Help Musician's 


Oil Penetrates Metal 35 

J* am inji Alter- 1 J inner ritunt s . . -i l 


Decoy Duck Heads Pack into 


Handy Pencil Holds Iodine ... 24 


Find Mother-of- Pearl Clouds 
Miles above hnrth 42 


Trav Clamps on Table Lc$ . . S2 


Hydrant Breaks Easily but Pre- 


V » ^ « ; « x t;„ n n I J ~ 1 t -> 


Copy 800 Tree Leaves on Table 
Top 42 


Insert for Saw Table . 


Kound Jaw Grips Pipe .... 25 


I nnnpi f t ^J»»w i m 0 W-l 

i uiiiici v jui i ii iieti v 3 ii m e . . n-t 


Claws on Garden Gloves Save 


Warning at Road Side Protects 
Peacocks 42 


Caster Well Holds Steel Wool . 84 
Fence Hides Flower Pot .... 85 


Air Blower Built into Bank Vault 28 


Trolley Cars Now Tourist Cabins 45 


Replacing Evelets in Doll ... 85 


New Swivel Plug Won't Twist 


Trees Suggest Arizona Drought 


Guide for Angular Cuts .... 87 
Hanging Paintbrushes in Can of 
Solvent 87 


Hnmmer Head T .nrk« On ... 29 


Smokestack Is Ventilator in New 
Liner 48 


Illuminated Tracing Easel Speeds 
Art Work 2>) 


Corncob Darts Used in Game . 88 


Kill Japanese Beetles in New 


Waterproof Match Heads ... 88 


New Circular Saw Cuts at Any 

Automatic Iron Shutter Foils 
Window Thief 34 


Tenon-Cutting Guide for Saw . . 89 


Flies Raised to Order for Inmates 

of Zoo 50 

Electric Clock Speeds Farm Auc- 


Noise-Makers from Stalks ... 82 
Can You Show Gus and Joe How 

to Solve This Puzzle? ... 21 
Casting Small Metal Parts ... 23 
Battery Charger for Plating ... 25 

HINTS FOR THE 
MECHANIC 

Inexpensive Dividing Fixture . . 78 


New Abrasive Cleaning Strip Is 
FWihl* 35 

Engine Burns Its Carbon Monox- 
ide 35 


Fish Lives in Sealed Globe . . 56 
Use Steam Shovel to Uproot 

Trees 56 

Photo Contest Awards .... 74 


Portable Searchlight Has Half- 
Mile Range 35 


FOR THE HOME OWNER 


New Shelter from Poison Gas . 38 




Whirlpool Tube Puts Hole in Sea 43 
Robot Answers Phone, Takes 


Removing Odors from a Thermos 
Bottle 65 


. Compression Gage Cock Improves 

1 Blowtorch 86 




L Wash Pan for Small Parts ... 94 




In This Issue — Hundreds of Articles and Pictures m T ell the 
Latest News of Laboratory Discoveries, Scientific 
Triumphs, and Amazing New Inventions 



-I 



HOW TO GET PARTS FOR 
MAKING A BEAUTIFUL 
GALLEON MODEL 

Whether you have ever built a ship 
model or not, here is your chance to make 
one of the most decorative and colorful 
little vessels ever designed — the Popular 
Science Monthly Spanish Galleon. 
Complete kits of selected materials have 
been prepared under the supervision of 
the Popular Science Homecraft Guild for 
distribution at the specially low price of 
$6.45 each. 

The kits contain everything necessary 
to make the model (except the paints), 
including the main centerpiece of the hull 
sawed out to the exact shape and size. 
Since this centerpiece is really the back- 
bone of the whole model and the founda- 
tion upon which everything else is built up. 
it is a great aid to have it cut out from 
Captain McCann's own master template. 

In each kit are the necessary pine blocks 
for the hull; 1/16 in. thick plywood of 
the best grade — and where can one or- 
dinarily obtain plywood as thin as that? 
— for the bulwarks, decks, headboards, 
mast tops, and similar parts; hardwood 
for such parts as the ladders, capstan, 
blocks, masts, yards, guns; pressboard 
for the stern gallery and other parts; an 
assortment of beads; round celluloid for 
deadeyes; muslin for sails; two cast metal 
anchors; brass wire; three sizes of care- 
fully selected linen rigging line; and a 
variety of other parts. The wood, for the 
most part, is cut to the exact thickness 
and width required. In addition, Popular 
Science Monthly Blueprints Nos. 46 
and 47 and an illustrated instruction book 
are given with each set of parts. 

You will find an illustration of the 
model on page 90 of this issue. Thousands 
of readers have already built it success- 
fully; in fact, it has been by far our most 
popular ship model. Heretofore, however, 
everyone has had to spend hours shopping 
for the necessary materials, some of which 
are hard to obtain even in the larger cities, 
and the cost, naturally, has been high. 
A coupon is given below, but if you do 
not wish to cut the magazine, you may 
order by writing a separate letter. 

UIIIHIMIIIIIIIIIIMIIMIIIIIIIIIIIMMIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIU 

= Popular Science Homecraft Guild, | 
1 381 Fourth Avenue, New York, N. Y. | 

1 Please send mc all the materials (except | 

1 paints) required for building a model of | 

| the Spanish Galleon, and also Blueprints | 

i Nos. 46 and 47. . 

| □ I inclose $6.45 (or $6.95 if shipment | 

1 is to be made west of the Mississippi 5 

| River). 

I □ Send C. 0. D. | 

= Name m- = 

(Print name very clearly) 5 
§ Address E 

| City State § 

| Note: This offer is made only to readers s 
> I in the United Slates. 5 

AlllUIIIIHMHHIIIIIIIIIIINIinillllllllllllNllllMIIMIIIHIIIIIIIIIIIIlR 
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THE Z INGRAM BARBERS • TERRY TUBE OR JERRY JAR 

IF the grand old Greek who lived in 
a tub ever tried Ingram's he'd have 
founded the Getta Betta Shave Society 
and acknowledged that here was the 
one best shaving cream ! 

For Ingram's is honey to the cheek 
and death to the whiskers. It's 

cool! Cool!! COOL!!! 

— as the snows of Olympus! 

Ingram's is packaged in the handy- 
squeezing tube and the economical old 
blue jar. Both are crammed to the 
cap with the coolest shaving soap 
that ever soothed a cheek and softened 
a whisker! 

For Ingram's Shaving Cream has a 
formula that's secret, different and ut- 
terly exclusive. It's based on three special 

INGRAM'S. 

Shaving Cream j 

IN TUBES 
OR JARS! 
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ingredients, three elements that give 
the soothing effect of a shaving cream, 
a lotion, and a skin tonic in one! You 
put an end to those nasty little razor 
nicks that often make shaving a pain- 
ful chore. 

Hoist the cool blue-and-white colors 
of Ingram's on your bathroom shelf 
today. Buy the jar or buy the tube — it 
doesn't matter which. Or, if you want 
to be convinced before you buy, try 
ten cool Ingram shaves first! Clip 
the coupon for the shaves 
that cheer! They'll set 




TOBACCO FLAVOR 
NEVER VARIES IN 
1 6 YEARS 

Smoker calls it "Only 
blend I never tire of" 



MAW a pipe smoker spends years in 
his search for the ''perfect'' tobacco. 
Once discovered, however, will that tobac- 
co remain uniformly the same, package 
after package, year after year? That is 
what every pipe smoker wants to know, and 
that is why it is good news when R. K. 
Wheeler of Dayton, Ohio, writes that in 16 
years "I have never purchased a single 
package of Edgeworth whose flavor and 
aroma differed in the least from another." 
His complete letter will interest smokers. 

1017 Shakcspere Ave. 
Dayttn, Ohio 

March 4, 1932 

Larus & Bro. Co., 
Richmond, Va. 

Gentlemen: 

I have noticed for some time the various 
letters published by you from users of 
Edgeworth, and I felt impelled to add my 
•nickel's worth'' to the chorus of praise. 

I have used Edgeworth exclusively for 
sixteen years, and the only reason that 
figure is not larger is that I did not dis- 
cover Edgeworth sooner. 

I have tried many of the different pipe 
tobaccos on the market, but Edgeworth is 
the only tobacco I can smoke day after 
day without tiring of its flavor. Where do 
you get it? How do you do it? In all these 
years I have never purchased a single 
package of Edgeworth whose flavor and 
aroma differed in the least from another. 

So I too say, "Keep up the good 
work," for it would be a sad day for 
pipe smokers should Edgeworth disappear 
from the tobacco shops. 

Yours truly, 

R. K. Wheeler 

Edgeworth has confirmed thousands in 
their belief that smoking holds no pleasures 
equal to the satisfaction of a good pipe and 
good tobacco. 

Would you like to try this Edgeworth 
blend? Then send your name and address to 
Larus & Bro. Co., 110 
S. 22d St., Richmond. 
Va., for a free sample 
packet of Edgeworth. 
Or you can buy it 
in two forms — Edge- 
worth Ready-Rubbed 
and Edgeworth Plug 
Slice. All sizes from 
15-cent pocket pack- 
age to pound humidor 
tins. Several sizes also 
come in vacuum sealed tins. 

Pipe smokers and their families will en- 
joy the Edgeworth Radio Program. Make 
it a point next Wednesday evening from 10 
to 10:30 (E. S. T.) to listen to "The 
Corn Cob Pipe Club of Virginia." It is 
broadcast over a coast-to-coast network of 
the National Broadcasting Company. 




IS MY 

\nsurance 

SAFE 

By LEON MEADOW, Financial Editor 




"T ET the women play bridge. It's a 
I darn sight cooler out here.'' said 
' Jack Kennedy, tipping back his 
chair and putting his feet on the porch 
rail. 

"You're right," came a voice from the 
dark, where the glow of a cigar was the 
only indication that someone was actually 
there. It was Ted Jackson. "And besides," 
he continued, "who can keep his mind 
on bridge these days? I can't — too much 
to think about." 

Frank Quinn, quiet up till this point, 
joined the conversation. "Just thinking 
about it won't do you much good," he said. 

"What's on your mind, Ted?" asked 
Kennedy. 

"Well, here I've put in two years re- 
conciling myself to changing conditions, 
adjusting myself to new standards and 
all that. Now I reach the point where I've 
decided I can account for the worst that 
may happen and am willing to take it as it 
comes. In other words, I'm ready to stand 
pat on what's gone before in the way of 
losses, and to start out anew. What hap- 
pens? Several large life insurance com- 
panies start to cut their dividends. No 
matter how bad things have been, I've al- 
ways believed that my life insurance 
would be safe — nothing could disturb that. 
Now, with these dividends cut, I'm begin- 
ning to worry about insurance too." 

Jack Kennedy interrupted. "I don't 
know how much you have to worry about, 
Ted — but. if I were you, I wouldn't go out 
of my way to pick up additional worries. 
Anyway, I think I can erase this bugaboo 
for you without much trouble. Life insur- 
ance companies are safe. That is, of 
course, all reputable ones." 

"V7"OU know more about these things 
* than we do," put in Frank Quinn, 
"but I'm like Ted. I need more convinc- 
ing. All I know is that insurance compa- 
nies sink most of their income into securi- 
ties and mortgages — and no matter how 
carefully or conservatively they've picked 
'em, they must be in the hole, same as 
everybody else." 

"Well boys." Kennedy answered, "I'm 
no financial wizard, but I think I do 
know enough about insurance companies 
to convince you of their safety. Do you 
want to be convinced?". Both men said 
they did, so Kennedy continued: 

"I'll answer Frank first. That seems the 
best way to start. About 35% of all 



insurance companies' assets are in domes- 
tic stocks and bonds — mostly bonds — and 
about 2 or 3% in foreign securities. Al- 
most 40% are in mortgages. On the face 
of it. then, it would seem that insurance 
companies have taken a pretty bad lick- 
ing. But the peculiar part of it is that 
the ups and downs of the security and 
real estate markets have far less to do 
with the affairs of a life insurance com- 
pany than most people think." 

"How so, Jack?" interrupted Ted Jack- 
son. 

"T THINK the best way to prove that 
A is by a simple comparison between an 
insurance company and a commercial 
bank. There's one tremendous difference, 
you know, between these two organiza- 
tions, and that difference is one of the 
factors that make the insurance company 
so safe. Banks must keep their assets in 
a 'liquid' condition, because it is quite 
possible that at any given moment they 
will be called upon to pay out a great part, 
or even all, of their deposits. The sad 
experiences of the last two years have 
taught us how easily that can happen. Be- 
cause of this condition, the state of the 
security and real estate market at any 
given time is of vital importance to a 
bank. If it's forced to liquidate in bad 
times, you have trouble — and plenty of 
it. 

"On the other hand, the assets of an 
insurance company are not subject to such 
hazards. They never experience runs, pan- 
ics or public hysteria. It's very simple. An 
insurance company writes a policy for a 
man — and on the average, its debt to him 
is not payable for fifteen or twenty years. 
A bank takes a deposit from a man, in- 
vests it, and the next day he turns up for 
his money. There's a vast difference there. 
The insurance company does not depend 
on market fluctuations because its assets 
do not have to be liquidated on short 
notice. Investments made by insurance 
companies are long-term affairs, bearing 
definite interest till a definite maturity 
date. Fluctuations between the dates of 
purchase and maturity don't mean any- 
thing. Even the law recognizes this and 
allows the life insurance companies to 
value their bonds on an amortization basis 
— which means at a value consistent with 
their purchase price." 

"That's very true, Jack," Quinn said. 
"Hadn't thought about it from that angle 
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( Continued from page 6 ) 

before. But insurance companies must 
sustain some losses in income in times like 
these. I mean stock dividends have been 
cut tremendously and there have been so 
many defaults on bonds and mortgages." 

"Right enough," Kennedy replied, 
"there has been some decrease in interest 
earnings, and this is the chief reason for 
these dividend cuts. But do you know 
that if every cent of income from in- 
vestments in stocks and bonds and mort- 
gages had been cut off in 1931, insurance 
companies would still have had enough 
coming in in premiums to pay out all de- 
mands for the year? The other day I was 
talking to a man representing a fairly 
large company. He snowed me the bal- 
ance sheet for 1931. Company took in 
$36,000,000 in premiums and paid out 
something like $24,000,000 in matured 
policies, in face value on deaths — and in 
policy loans. And what's more, that last 
item of policy loans can't really be con- 
sidered as money paid out — but as an in- 
vestment — and certainly the safest of 
them all." 

"IIJOW do you make that out?" asked 
- 1 -*■ Jackson. 

"Like this, Ted — a man borrows on the 
full loan value of his policy. If he pays his 
6% interest — well and good. If he doesn't 
pay it, the charge is automatically de- 
ducted from the remaining equity in the 
policy. If he never pays it — the final 
reckoning comes at the time of his death, 
when it will be found that, sadly enough, 
there is a difference between what his 
beneficiary should get — and does get." 

"I give in," interrupted Frank, with a 
short laugh. "That certainly seems to be 
enough of a safety factor for any one." 

"It should be," answered Kennedy, paus- 
ing to light a cigarette. "But in case it 
isn't," he continued, "there are still a 
number of other factors that combine to 
make your insurance even safer. Let's go 
back to the remark which started this 
whole discussion — dividend cuts. If an in- 
surance company should cut out their 
dividend entirely for one year, they could 
conserve about 15% of th.?ir premium in- 
come. Think that over for a minute. It 
means that even if their investments go 
sour, even if their policy lapses are tre- 
mendous and even if they must pay out 
an unusually large amount on death claims 
or matured policies, there is still this way 
of conserving their income. For what pur- 
pose? To preserve their guarantee to you 
— in event of your death — to pay the full 
amount of your policy. Wouldn't you take 
a dividend cut to insure that? Good 
Lord," he added vehemently, "how many 
people in this country would gladly have 
accepted dividend cuts on their stock in- 
vestments — if it meant protecting the face 
value of them? How many people have 
taken dividend cuts and still lost every 
cent they put into them?" 

The men remained silent for a few 
minutes; each was absorbed in his own 
thoughts. Then Frank Quinn said. "Talk- 
ing about death claims and matured poli- 
cies, have ( Continued on page 8) 



HOW YOU CAN 

RETIRE 

ON AN INCOME 




*250 a Month for Life 



r\o you want to quit work some day? If 
1 J you do, you should read this page care- 
fully. You should then mail the coupon at the 
botiom of the page. You will receive by re- 
turn mail, and without cost or obligation, an 
interesting free book which tells you all about 
the Phoenix Mutual Retirement Income Plan. 

How the Plan Works 

This new Plan makes it possible for you to 
retire at 55, 60 or 65. You may provide for 
yourself a monthly income of #100, JWOO, J530O, 
or more. 

This life income is guaranteed to you by 
the Phoenix Mutual, an 80-year-old company 
with over six hundred million dollars of in- 
surance in force. 

Suppose you decide to retire on an income 
of y)250 a month when you are 60. Here is what 
you get: 

1. An income of £250 a month, beginning at 
age 60 and lasting the rest of your life. If you 
prefer, you may have a cash settlement of 
}53 J, 750a t age OOinsteadofthemonthly income. 

2. Upon your death from any natural cause 
before age 60, your wife (or other beneficiary) 
receives a cash payment of #25,000. Or if pre- 
ferred, your wife receives a monthly income 
for life. 

3. Upon your death from accidental means 



before age 60, your wife receives a cash pay- 
ment of #50,000. Or double the monthly in- 
come for life. 

4. If, before age 55, serious illness or acci- 
dent stops your earning power for a certain 
period, you will thereafter receive a monthly 
income to live on during such disability, even 
if it lasts the rest of your life. 

The cost of a Retirement Income depends 
upon your present age and upon the amount 
of income you wish to retire on. A Retirement 
Income docs not have to be paid for all at 
once. It may be purchased on the installment 
plan. The payments are usually spread out 
over a period of 20 years or more. Naturally, 
this makes the payments comparatively small. 

One of the great advantages of this Plan is 
that it begins to operate the minute you pay 
your first installment. Even though you should 
become totally disabled, you would not need 
to worry, because your installments would be 
paid by us out of a special reserve fund. 

Send for the Facts 

An interesting 24-page book tells how you can 
provide a Retirement Income for yourself — 
how you can provide money to send your son 
to college — money to leave your home free of 
debt — money for other needs. Send for your 
copy now. No cost. No obligation, 



Phoenix Mutual 

LIFE INSURANCE COMPANY 



Home Office: Hartford, Conn. 




First Policy Issued 1851 

Copyright iqji, P. M. L. I. Co. 
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in Any Mechanical or 
Technical Work 9 Mathematics 
is Essential to Success 



YOI It .IOK 

INSURANCE 

For only $7.65 



in easy payments 



Untrained Men Must Go. There Are Jobs and 
Contracts Today Only For Trained Men — Men 
Whose Work Is Solidly Based on Knowledge 
of Mathematics 




A 

Com- 
plete 
*»»»«»•>«• 

And Reference Work 
an Mathematics in 
These Four Inexpen- 
sive Mlooks 

Slarlins from the first simple princi- 
ples, these interesting books take you. 
by easy stages, into detailed appli- 
cations of higher mathematics. Each 
step is clearly explained and is follow- 
ed directly by sample problems and 
answers. There are. in addition, inter- 
esting practice problems with answers. 
Arithmetic lor tho Practi- 
cal Alan 
Algebra lor the Practical 
Man 

Trigonometry lor the 

Practical Alan 
CnleuluN lor the Practical 

Alan 

4 Volumes — 

M240 M'aaes— 

Illustrated 



Employers today can afford to hire and keep only thoroughly 
(lualified men. They are selecting the key men to carry on now 
and to advance to more important positions when their organiza- 
tions are again expanded. 

The most effective way to protect your present job and insure your 
future advancement is to learn the most necessary of all practical 
subjects — mathematics. In every line of business or mechanical, scien- 
tific, or technical work, mathematics training is the essential foun- 
dation without which you haven't got a chance. It is the language and 
the principal tool of all science and of all business or industry based on 
science. You need mathematics to solve every technical problem; to be 
able to assume executive responsibility; to improve, speed up, and 
check on your work and the work of others. Such basic training is 
quickly recognized and gladly paid for. You are automatically singled 
out from the crowd and given preference whether it is a matter of a 
job, a promotion, or a contract for work. 

Now — Mathematics Self-Taught 
Easily, Quickly, inexpensively 

You do not have to go back to school or college to get a math- 
ematics education. Nor do you need to pay for an expensive 
correspondence course. You can now master the subject by a 
method that is simpler, shorter, and cheaper than any other 
method devised. An expert who has been instructing practical 
men all his life has prepared an extremely interesting group 
of books which at last removes the mystery of mathematics 
and makes it possible for you to apply it immediately to your 
own work. 

Mathematics 

\For Self Study 

i By J. E. Thompson, B.S. in E.E., A.M., Dept. 
\ of Mathematics, Pratt Institute, Brooklyn. 

These books start right from the beginning with a review 
of arithmetic that gives you many short-cuts and "trick" 
methods of calculation that clip hours from your work- 
inR time. Then they go right into higher mathematics, 
and you are surprised to see how clear it is when an ex- 
pert explains it for you. As you go along, you see more 
and more how you can apply mathematics to your own 
work — how you can easily solve problems that you once had to Jet 
someone hi«her up do for you. In a short time you will be tackling 
with confidence even the most difficult problems. And then you 
will realize how much your knowledge of mathematics has accom- 
plished for you. 



An Expert Gives You These 
Simplified Methods 

Mr. Thompson, the author of these books, is not an ordinary teacher 
of mathematics. He has had many years experience in giving stu- 
dents the kind of mathematical training they need in practical work. 
Me presents each practical method and problem in the clearest and 
simplest way. He gels right down to the kind of information that you 
need in your daily work. Look up any mathematical problem that 
puzzles you and see how quickly you get the solution in these books. 

Send No Money 

EXAMINE THESE BOOKS FOR 10 DAYS FREE 

Get these books on approval and see for yourself how much interest 
and enjoyment you will have while getting this valuable dollar-and- 
cents training. The coupon below brings you the four books for 10 
days' free trial. After 10 days return the books to us without obli- 
gation, or send us the small down payment of SI. 65 — balance in 
three monthly payments of $2.00 each (5 per cent, discount for 
Cash). 



,__ MAIL THIS « OI POX 

I 

I D. Van Nostrand Co., Inc., 250 Fourth Ave, New York. 

' Send me MATHEMATICS FOR SELF STUDY in 4 volumes. Within 10 days I will either return the 
I books or send you $1.65 as first payment and S2.00 per month for 3 months total $7.65. (5_ percent. 



discount for cash.) 
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(Continued from page 7) 

insurance companies any way of telling or 
judging approximately how much they 
will have to pay out in a year?" 

"Yes, they have," replied Kennedy. 
"They can forecast these things with close 
approximation by means of their mortal- 
ity tables. Incidentally, that brings up 
another safety factor in favor of life in- 
surance companies. In this country the 
death rate for the public at large is higher 
than that of life insurance policy holders. 
One reason for this is the medical selec- 
tion and acceptance of people who are 
likely to have long lives. The unfit are 
rejected. Consequently the actual number 
of death claims on which a company pays 
out during a year runs lower than their 
expected mortality, according to the tables. 
And the rates, you know, are governed by 
these tables. This means an annual savings 
to policy holders — and part of it is re- 
turned in dividends, the rest being in- 
vested in surplus." 

"You certainly are piling up evidence 
for your case, Jack," Ted Jackson said. 
"I'm beginning to feel much safer about 
the situation. Anything else you add will 
just about clinch the argument." 

"Well," his host replied, with a smile. 
"I haven't finished yet — if that's what you 
mean! Another safety factor with life in- 
surance companies is their practice of us- 
ing a conservative rate of interest in their 
premium calculations. Although they have 
for years earned about 5%, they have 
used only 3 or 3J4%. 

""^TOW, let's return to this question of 
capital investment. Certainly the 
depression has hit the investments of in- 
surance companies, as well as every one 
else's. About 10% of their money is in 
farm mortgages. The farmer has been hit 
hard. Vet, I have seen figures showing that 
75% of these mortgages, even today, are 
returning interest payments. Insurance 
companies rarely loan on more than S0 ( ', 
of the appraised value of property. So, 
even if they have to foreclose on 20 or 
25% of farm property mortgages — the 
equity is certainly large enough to make 
those frozen assets worthwhile to the 
company when they thaw out in good 
times. The best part about it, as I said 
before, is that they don't have to liquidate. 
Insurance companies can sit tight in bad 
times — and wait for better days. As far as 
other mortgages are concerned, the great 
majority of them are in personal homes 
— and not in office buildings and hotels, 
where rental incomes have been badly re- 
duced. So that the same condition holds 
true for this type of mortgage. 

"All right, Jack, but what's happened 
to their bond holdings?" asked Frank 
Quinn. 

"I was coming to that." Kennedy re- 
plied. "About one fifth of them are in 
U. S., Canadian, Municipal and other 
Government Bonds. Insurance Companies 
have invested comparatively little in bonds 
of other foreign countries. The greatest 
part of the remainder are in railroad and 
utility issues. But that's not as much cause 
for alarm as you ( Continued on page 9) 
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would think. In the case of railroads, 
insurance company holdings are comprised 
mostly of underlying issues or virtual 
mortgages on main routes of travel — ones 
that would suffer but little, even in the 
event of receivership. Practically the same 
thing is true of their public utility holdings 
which are not the ordinary run of bonds of 
holding companies, but are actually liens 
on power plants and companies. 

"All these investments, regardless of 
market prices, are essentially and funda- 
mentally sound, gilt-edge holdings. They 
will come back to par. And since insurance 
companies can hold on and do not have 
to liquidate, their assets are practically 
lOOTc safe." 

At this point Jack's wife, Martha, stuck 
her head out of the porch door and made 
a poor attempt to glare at the men. "Are 
you fellows going to continue settling the 
nation's affairs," she said, "or are you go- 
ing to be sensible enough to come in and 
have some refreshments while they last? 
I've been calling you for the last five 
minutes." 

"Coming now, Martha," Jack answered. 
The men got up, and, as they were going 
inside, Kennedy added, "By way of final 
proof, stick this in your pipes and smoke 
it: In the last fifty years, no reputable 
and important life insurance company in 
the United States has failed." 



To Help You Get Ahead 

THE booklets listed below will help every 
family in laying out a financial plan. 
They will be sent on request. 

The Investment Aspect of Life Insurance, 

by M. A. I.inton, presents life insurance as 
an exceedingly worth-while investment as 
well as a form of protection. Provident 
Mutual Life Insurance Company of Philadel- 
phia, Pennsylvania, will mail a complimen- 
tary copy upon request. 

Before 65 and After explains the full de- 
tails of a Retirement Income, with full Life 
Insurance, Disability and Double Accident 
benefits. Sent on request by The Equitable- 
Life Assurance Society, 393 Seventh Avenue, 
New York City. 

How to Get the Things You Want tells 
how you can use insurance as an active part 
of your program for getting ahead financially. 
Phoenix Mutual Life Insurance Company, 
328 Elm Street, Hartford, Conn., will send 
you this booklet on request. 

Enjoy Money shows how the regular invest- 
ment of comparatively small sums under the 
Investors Syndicate Plan, with annual com- 
pounding of 5V29e interest, builds a per- 
manent income producing estate, a financial 
reserve for a business, or a fund for univer- 
sity education or foreign travel. Write for 
this booklet to Investors Syndicate, Investors 
Syndicate Building, Minneapolis, Minnesota. 

See How Easy It Is tells how it is possible 
to start off with a definite plan for creating 
an immediate estate leading to future finan- 
cial security. Get your copy of this booklet 
by writing to Postal Life Insurance Com- 
pany, 511 Fifth Avenue, New York City. 
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This plan is called the Provident Providor. 
It is offered by an old, conservative, mutual 
company. Here's what it guarantees to pay, 
regardless of market conditions or com- 
modity prices: 

S200 A MONTH to you commencing at 
age 55, 60 or 65, and continuing as long 
as you live. A cash sum may be taken in- 
stead if you prefer. 

520,000 IN CASH to your family in 



case you should die before the income 
begins. 

$40,000 IN CASH, or double the face 
amount of the policy, to your family in case 
death results from accidental cause. 

SI 00 A MONTH if before reaching age 
55 you suffer prolonged total disability. 
You will also be relieved of paying premium 
deposits as long as such disability lasts. 
This clause is not available to men over 50. 



TflllAY ' et use send you our free illustrated booklet which tells all about the 
I UUH I Provident Providor. There is no obligation. Just clip the coupon. 

Provident "Mutual 

Life Insurance Company of PhiladelphiaPenna 

founded 1865 
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Provident Mutual Life Insurance Company of Philadelphia. Pa. 

Please send full information and quote premium rates at my age 
for the Provident Providor, with the understanding that it places 
me under no obligation. 
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Home address 
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Just Think of It! Another 

Publication Is Wanted 

Allow me to make a suggestion and let 
us see what other readers have to say about 
it. I move that instead of modifying your 
magazine in any way, you publish a subsidiary 
to appear on the fif- 
teenth of every month ; 
this subsidiary to con- 
tain all the innovations 
suggested by your 
readers, also to be 
independent in every 
way, even to the sub- 
scription charges. I 
am of the opinion that 
a great percentage of 
your present day sub- 
scribers would wel- 
come such a publication if you put in the 
monthly envelope an assortment more or 
less like the following: Instalments of: The 
Home Workshop Manual or any other similar 
manual; a good scientific novel; a scientific 
work of general interest ; courses in, say 
mechanical drawing, physics; a blue print 
or so; a "real" inventors' department; a 
sheet of coupons, to be used in conjunction 
with your advertisers, allowing your readers 

a rebate on standard prices and well, 

of course the more you can give us the bet- 
ter we'll like it. — F.P., Santo Domingo City, 
Dominican Republic. 

Class Goblet, Not Ear Drum, 

Shattered by Singer 

It has been said that Caruso would sing 
into a glass goblet, the tone which the goblet 
possessed and the goblet would fall to pieces. 
Dr. Abrams believed that he could change 
the conditions of diseased tissue by applying 
to the tissue a rate of vibration similar to 
that of the tissue affected. Recently Dr. Leslie 
A. Chambers and Prof. Newton Gains of 
Texas Christian University, perfected an 
apparatus that would kill eighty percent of 
all bacteria present in samples of milk. In 
putting different mixtures of potenized medi- 
cine into a glass goblet I have had the ex- 
perience of having them fall to pieces on the 
table. The reason is probably because the 
native vibration of the mass, due to the 
constant movement of the atoms within it, 
produce an individual set of emanations that 
travel on their own plane. When a forced 
set of similar vibrations meet the mass vi- 
brations there is an explosion. — C.EM., 
Seattle, Wash. 

Nudist Colonies Might Cain 

Another Good Member 

As TO J.W.L.'s contention that the artificial 
production of diamonds will not prove of 
commercial value, we will not argue. One 
thing that appears ob- 
vious, however, is that 
J.W.L. does not ap- 
preciate what science 
and scientific research 
have produced. Might 
I suggest that he go 
about his daily routine 
without using any- 
thing produced by 
science. Soon, I am 
sure, he will change 
his mind and be glad to wear comfortable 
clothes, ride to work in a car, and sleep in a 




soft bed at night. And cat something properly 
cooked. — R.W.M., Harrisburg, Pa. 

Magazine, Not Newspaper, 
Wanted by This Reader 

I have been a very ardent reader of your 
magazine since 1924 and this is the first 
suggestion I have to make. Let us have a 
few more pages devoted to radio circuits and 
diagrams. After reading "Our Readers Say," 
I have this answer to make to C.E.G. of S. 
Fernando, Argentina, regarding the paragraph 
asking for "World Finance News" and "High- 
er Education in U. S." Anyone desiring such 
reading material, is reading the wrong maga- 
zine. This is a mechanical and industrial 
magazine. Don't turn this popular magazine 
into a newspaper— K.B., St. Paul, Minn. 

Pertinent Facts to Oust 
Fanciful Astronomy 

I should like to take up a little space in 
reply to the letter of J.VX. of Evansville, Ind. 
If for any reason the star A, which is one light 
year distant from the earth, were obliterated 
we would not know it until one year after 
the occurrence. The fact that it is one light 
year distant states that it takes light one 
year to reach us from the star. As a matter 
of fact, the nearest star is some six light years 
distant. Light does not travel instantaneously. 
Its velocity in air is 186,285 miles per second 
as determined by Michelson in 1924 at 
Mt. Wilson, California, 
with an error of not 
more than ten miles 
per second. As to the 
absence of stars at the 
horizon proving the 
vacuum, that is all 
bunk. The greatly 
decreased number of 
stars at the horizon is 
due mainly to the fact 
that the clouds and 
dust in our atmos- 
phere obscure them. Looking at the horiion 
one looks through the thickest and densest 
part of our atmosphere and there are in- 
variably clouds and dust present. If one 
were to look at the sky in the late fall, one 
would see the Milky Way very near the 
horizon in the East and it will extend below 
the horizon at about the North and South 
points. Where then does the statement that 
"the absence of stars at the horizon serves 
to prove that space is a vacuum" come in? 
If J.V'.L. would like to know a littlo more 
about the stars, I would refer him to "A 
Beginners Star Book," by McKready. — 
H.A.R., Coleman, Can. 

Ice to Water Question 

Brings This Answer 

W.M.G., Port Washington, N. Y. asked 
about ice and water at zero, Centigrade. It 
requires eighty calories of heat to change 
one gram of ice at zero to one gram of water 
at zero C. So if you have one gram of water 
at 0° C. you must take away eighty calorics 
of heat to change it to ice at 0° C. and vice 
versa. Since you add or subtract heat it is 
not perpetual motion. Can anyone tell me 





what a photon is? It is something that has 
never been found in parts. It is always whole. 
Dr. R. A. Millikan says that it is proof that 
matter is building up in outer space. Now 
then what is it? I should also like to know 
where your artist found the five legged mi- 
crobe he pictured. His pictures are all right, 
but I wish he would be accurate. — R.R.F., 
Noble, Pa. 

Flying Chinamen Just 
Flapped Their Wings 

There's an old, old legend, or something, 
to the effect that centuries ago the Chinese 
flew on flapping, man-powered wings. The 
report doesn't say 
they ever got very 
high or very far and 
it makes no mention 
of what happened to 
the flyers. Plenty, 
most likely. Now 
you tell us sea gulls 
are going to give 
men the secret of 
flight on personal 
wings. Oh, yeah? 
The condor is quite 

a bird, with a wing spread enormous in pro- 
portion to its weight. Take a human bird 
and give him a wing spread in the same 
proportion and then figure out the muscular 
development necessary to run those wings and 
you'll get something. Why not talk sense 
once in a while and admit that man is a 
machine-using monkey and pitiful when 
robbed of all artificial means of attack and 
defense? — L.D.T., Larchmont, N. Y. 

Our Knockers Give This 

Florida Reader a Pain 

I am a steady reader of Popular ScraycE 
Monthly and I think there is no other 
magazine like it. I agree with W.T.C. of 
Muskogee, Okla., knockers give me a pain. 
I have all my copies of Popular Scienxe 
in my wardrobe. The covers are wearing out 
because I look at them so often. I have a hard 
time waiting for the next one to come and 
when it does come my family won't hear 
a word from me until I have read it from 
cover to cover. — R.C.W., Jacksonville, Fla. 

His Morning-Glories, Like Some 
People, Always Seek the Sun 

I am having trouble with my morning- 
glories. If I were a scientist, as many of 
"Our Readers" arc, I could tell what is 
wrong. I tried to 
make them climb 
from the left side of 
the wire around to 
the right, and ar- 
ranged them like 
that; but they un- 
wound themselves 
immediately, so I 
tied one in that po- 
sition, and it twisted 
itself in two, and put 
out a new tendril, 
and began to climb from the right side of the 
wire back around to the left. So I dug into 
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my botanical knowledge, and reasoned that 
they were following a natural law of pointing 
to the sun. "Our Readers" must tell me if I 
am right.— J.C.B., Pocasset, Okla. 

Even The Grecian Bend Yields 
to Old Man River's Curves 

In a recent issue, you named the Xolin 
River as America's most crooked stream. This 
is not literally true. The Mississippi River 
should be given that designation if the distance 
traveled by water and land is to be used 
as a gage. At New 
Madrid (Mo.) Bend, 
one travels forty-two 
miles around the bend, 
when from the head 
of the bend across 
the neck of land to 
Tiptonville is only 
two and three-fourth 
miles. Above and be- 
low Arkansas City, 
Ark., are other bends 
equally large, though 

the neck of the bend is not so narrow. Lake 
Village, Ark., formerly at the head of a 
large bend on the Mississippi, is now some 
thirty miles inland, situated on a half moon 
shaped lake formed when the river cut 
through the neck of the bend during high 
water. There are several other bends in 
Louisiana that are very similar in proportions 
to those cited. At Great Bend, Kans., is 
another rival of the Nolan River. A series 
of bends on the upper Missouri River cause 
the traveler to take his boat sixty-two miles 
around, but he can stand on a slight hill 
and look across to the foot of the bend onlv 
eight miles away.— C.G.W., Rockford, 111. 

Here's a New Way to Get 
Real Law Enforcement 

I have been a reader of Popular Science 
Monthly for several years but have taken 
no part in criticism or suggestion in regard 
to your articles for as a whole your magazine 
just suits me and I have been content to leave 
well enough alone, but I can't help making a 
comment on the article by Mr. Teale in a 
recent issue. I think his article on new 
prisons is timely. Let us have more articles, 
and give us more definite figures as to what 
this crime wave is actually costing each in- 
dividual. I am sure if we can get enough 
publicity on this subject the honest people will 
rise in revolt when they find out what it is 
costing them. Most of your readers seem to 
have sound minds and I think seed sown 
here would fall upon fertile ground. I know 
the average man, not connected with a law 
enforcement branch, does not realize what 
it means or what it is costing him or he 
would have been up in arms long ago. — 
J.W.C., Chillicothe, Ohio. 

You Spray That Water 

to Run That Car 

I am writing you with reference to a prob- 
lem that I have been wondering about for 
six months or more. The problem is this: 
Why can't motors be built similar to Diesel 
engines and made to run on water? My 
theory is that instead 
of spraying fuel oil 
into the hot. highly 
compressed air in the 
cylinder, you inject a 
quantity of water. It 
seems to me this w ater 
would instantly change 
into live steam and 
create enough power 
to run the motor. 
Probably there's some- 
thing wrong w ith this 

idea. Otherwise someone would have tried 
it long ago.— V.E.J., Pasadena, Calif. 
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Oh, Feet and Feet and Feet 

at Least — Maybe More 

Here's one to exercise your ingenuity on: 
A certain rectilinear field was of such pro- 
portions, that the length was to the breadth, 
as the diagonal was to the length. If the 
breadth was 100 feet, how many square feet 
did the field contain? This isn't really more 
than half as difficult as it looks.— C.A.P., 
Monrovia, Calif. 

Government Will Analyze 

Fake Cure-Alls for You 

Answering the letter from F.A.W., Miami, 
Fla. I work at a place to which the Govern- 
ment sends a circular about condemned articles 
that arc supposed to cure all kinds' of pains, 
aches, and sickness. If you will be kind 
enough to get a bottle of one of these fakes, 
you would not only help yourself but many 
others by just sending it to the following 
address where it will be analyzed and if it 
docs not contain the said ingredients it will 
be taken off the market. Send the bottle to 
United States Department of Agriculture, 
Washington, D. C— W.C.K., Hempstead, N. Y. 

Jove's Thunderbolts Get 

a Quite Modern Setting 

Max made lightning leaped a thirty-foot 
gap, your splendid magazine tells us. Could 
have been sixty, had there been room, you 
add. Why only sixty? Why not six hundred? 
Or six thousand ? What's the limit to voltage? 
Hasn't it occurred to 
anyone but me that 
here is a mighty wea- 
pon of war? A thou- 
sand yard lightning 
bolt could wipe out 
a regiment, a dozen 
regiments, or how 
many you got ? Re- 
member the legend of 
Jove's thunderbolts 
and the fire used to 
destroy distant enemy 

ships in the dim past of Greece's history? 
Maybe that wasn't all legend but merely the 
expiring flourish of a dying Atlantis civiliza- 
tion. I'll bet that neither you nor anyone 
else can prove I'm wrong.— M.J .H., Fleet- 
wood, N. Y. 

Why Your Fish Would Weigh 

What It Weighs and When 

Answering the problem of L.W.R., Mon- 
roe, Mich., concerning some poor fishes. A 
fish weighs less in water than out because 
water, being heavier than air, it displaces 
more of its weight in water. If the air or 
gas in the bladder didn't weigh anything, 
how do you suppose the fish could contract 
the darn thing to make himself heavier? The 
fish if not actually heavier, in weight, is 
heavier in comparison to its two sizes which 
increase and decrease with the expansion and 
contraction of the bladder. Now if the air 
or gas weighed nothing, by contracting it he'd 
have a space full of nothing that would 
weigh something, or some such thing. The 
fish that you killed and the fish that vou let 
suffocate would weigh the same in open air. 
But if they were weighed in a vacuum, the 
fish you killed would weigh the more, as it 
would still have air in it, while the one that 
you suffocated would have gradually lost 
all air.— T.P.S., New York, N. Y. 

Anthropology Is His Long Suit 

and He Likes Fast Cars, Too 

As a contribution to your "Our Readers 
Say" pages, I should like to say that I like 
your articles on archaeology and anthropol- 
ogy, etc., the best, and wish you would have 
more of them and less on radio and insignifi- 
cant inventions. I like to read about racing 





cars and fast commercial cars, too, and enjoy 
the articles you have on these subjects. It's 
a good magazine though, after all. — J.R.T., 
Tustin, Calif. 

Somebody Surely Is Bugs 
— And It May Be We 

Your article on electric hotbeds gave me 
an idea— honest. As it's too good to keep 
to myself, here it is : Get those laboratory fel- 
lows to figure out a way of transforming radio 
waves into heat energy. Then big central 
stations could broad- 
cast heat lightning to 
the farmers and gar- 
den truck chaps with 
a resulting enormous 
increase in output. 
Think of the starving 
people who could be 
fed. Think of the low 
prices that would still 
yield a profit. Think 
of the scramble back 
to the farm lands. 

Well, just think. Who's bugs now?— P.E.T., 
Hartford, Conn. 

Gas, Not Dynamite, Is 

Blamed for Explosion 

Referring to your article in a recent issue 
on "How Bomb Sleuths Trap Pineapple 
Murderers," I would say that I believe your 
photograph of the wrecked automobile is at 
variance with the description given. I believe 
this explosion was not caused by dynamite, 
but that it was an explosion of a gas tank. 
As you probably know, dynamite is a "high 
explosive." Its action is so rapid that the 
force is expended equally in all directions. 
If you lay a stick of dynamite on top of a 
rock, with no cover, and explode it there, 
the rock is shattered. Hang it on any side 
of the rock, but of course against the rock, 
and the same thing occurs when it explodes — 
the rock is shattered. A mixture of gasoline 
vapor or fumes mixed with from 2% to S'/o 
of air makes an explosive only slightly less 
powerful than dynamite. It has the explosive 
effect of black powder as the force of the 
explosion is expended in the direction of least 
resistance. The force of the explosion that 
wrecked the car you showed was expended 
upward, and this gives it the earmarks of a 
gas tank explosion. One thing that is not 
generally known is that a charge of dynamite 
powerful enough to throw a 150 pound man 
upward through the top of an automobile 
would, literally, tear him into shreds. It is 
hard to explain to the general public that 
these things can happen. The very name 
dynamite has a fearsome effect on most per- 
sons, and juries would rather say that an 
explosion such as depicted was the effect of 
dynamite than to let on that it could be 
caused by gasoline.— C.G.W., Rockford, III. 

Wouldn't We Look Sweet as 

a "Fashion Magazine"? 

I agree with F.A.S., Darien. Wise, that you 
probably are addle-headed by now. What 
next? A woman's page in a mechanical 
magazine! I suggest 
you leave Popular 
Science Monthly as 
it is — except you 
might add a little 
more chemistry. Also 
I should like to sug- 
gest to F.A.S.. that 
she get some fashion 
magazines along with 
a couple of medical 
journals. Let's have 
more experiments. 
Some one come on 

with the solution that is used to treat gas 
mantles. I wish to experiment some with 
this.— J.H.T., Oklahoma City, Okla. 
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163 CASH PRIZES 



ROYAL 

sic NET 



OPPORTUNITY 



AWARDS 



ENROLL NOW! 



TO INTRODUCE 
THE NEW ROYAL SIGNET, AND 
ITS REVOLUTIONARY FEATURES, 
ROYAL PRESENTS ONE OF THE 
SIMPLEST, MOST WORTHWHILE 
COMPETITIONS EVER OFFERED. 

■L 



----- 



ROYAL 

SIGNET 

on£i4 




-k ONLY $29.50 FOR THIS HANDIEST OF SMALL TYPEWRITERS! WITH EXCLUSIVE NEW MONO- 
FACE TYPE. NO SHIFT KEY TO CONFUSE YOU. SIMPLE . . . SPEEDY . . . STURDY . . . FINISHED 
IN A SOFT SHADE OF GREEN VELVETONE. CONVENIENT MONTHLY PAYMENTS IF DESIRED. 



IERELY SEE AND TRY THE NEW 
ROYAL SIGNET AT ANY DEALER. WRITE A BRIEF 
OPINION — ONLY 50 WORDS — ON A BLANK 
WHICH THE DEALER WILL PROVIDE. RETURN 
YOUR ENTRY BEFORE MIDNIGHT, OCT. 31ST. 

THE AWARDS ARE NUMEROUS AND GEN- 
EROUS/ FIRST PRIZE, $1000; SECOND PRIZE, 
$500; THIRD PRIZE, $250, 70 FOURTH PRIZES, 
$100 EACH; 50 FIFTH PRIZES, $25 EACH; 100 



SIXTH PRIZES, $10 EACH. DUPLICATE AMOUNTS 
IN ALL CASES OF TIE. JUDGMENT WILL BE 
BASED ON INTERESTING QUALITIES OF THE 
LETTER. ANNOUNCEMENT OF AWARDS WILL BE 
MADE NOT LATER THAN DECEMBER 15TH. 

USE THE COUPON BELOW FOR FURTHER 
INFORMATION. 

ROYAL TYPEWRITER COMPANY, inc. 
2 PARK AVENUE, NEW YORK CITY 



FILL OUT 



. DETACH 



MAIL TODAY 



PLEASE SEND ME FULL INFORMATION CONCERNING THE ROYAL SIGNET "OPPOR- 
TUNITY AWARDS"; ALSO LITERATURE DESCRIBING THE NEW ROYAL SIGNET. 



NAME- 



ADDRESS- 
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STRATOSPHERE BEGINS APDo~ 
_50.000 FErr_AflOV£_ THf^^r Uv 



UPPER LIMIT OF CLOUB.; 
BETWEEN 5 AND 6 Hng?*^ 



RFMOVAflLE 
CONTROL ST I 
USED IN TAK! 
OFF AND LAN 



STREAMLINED CASE 
ON WINO STRUT HOLDS DIALS 
OF ZO INSTRUMENTS FOR 
. HIGH ALTITUDE OBSERVATIONS 



OXYGEN TANK SUPPLIES CABIN 
fcJF AIR COMPRESSORS FAIL 



High-Flying Planes 

POISED TO 

Race Sun 



across 



antic 



By EDWIN TEALE 



CARRYING within its fuselage an air-tight cabin 
shaped like a metal capsule, a silver-white mono- 
plane soared into the air near Paris, France, a few 
days ago. Built secretly behind locked doors at 
the Farman plant, it is the latest entrant in an international 
race to conquer the stratosphere — the thin air ten miles 
above the surface of the earth. 

Shortly before that, workmen at the Junkers' factory', 
Dessau, Germany, had completed a strange machine with 
a slender body and an enormous seventeen-foot propeller, 
also designed to fly in the stratosphere. Its preliminary, low- 
altitude tests completed, it is now poised waiting perfect 
weather for its first dash to the upper levels of the sky. 

A third machine, a huge monoplane with wings of vari- 
able area designed by the French engineer. M. Guerchais, is 
receiving its finishing touches as this is written. This craft, 
its inventor predicts, will be able to climb to an altitude of 
ten miles in forty minutes. 

Within the next few weeks, one or more of these planes 
may blaze a trail into the rarefied air above the 50.000-faot 
level. In this region of bitter cold and steady winds, aero- 
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Germany's stratosphere plane, 
built at the Junkers factory, has 
been tested at low altitudes and 
is now waiting perfect weather 
for its first climb to great height 




Above, hatch through 
which pilot enters the 
air-tight cabin. Closed, 
as shown, it hermeti- 
cally seals chamber in 
which the pilots ride. 
At right, pilot climb- 
ing from cabin through 
machine's open hatch 



Silver white monoplane, built at Farman plant 
near Paris, is all ready for its initial effort to 
rise 50,000 feet and race the sun across Atlantic 

nautical authorities agree, lie the airways of 
the future. Storms, rain, fog, snow, sleet, 
lightning, and shifting winds that menace 
flyers in the present airways are all left 
behind in the stratosphere, that mysterious 
outer shell of the earth's atmosphere which 
no heavier-than-air craft has penetrated. 

What will these pilots find when they 
reach the top of the sky? Data collected by 
means of sounding balloons indicate that at 
different levels of the stratosphere swift 
"trade winds" blow continually from differ- 
ent points of the compass and provide "tail 
winds" for planes heading in any direction. 
Miles above the highest clouds, the "thin- 
air ships" will race through clear air. aided 
by favoring winds and uniform weather. 

Guiding his machine from an air-tight 
cabin, the pilot will navigate by stars that shine day and night, 
in a blue-black sky. We see the stars disappear and the sky turn 
light blue in daytime because we look upward through a haze 
of reflected sunlight. In the stratosphere, above this haze, the 
sky is always black, the stars shine continually, and the sun gives 
off the harsh glare of a searchlight. 

Favoring winds and the thinness of the air will make possible 
tremendous speeds. Engineers predict the Farman plane may 
rush beneath the jet black sky at 400 miles an hour; favoring 
winds may add another 100 miles. Such speeds would bring 
Paris within eight hours of New York and make possible a 
round trip between America and Europe in less than twenty- 
four hours. At the latitude of Paris, a plane going 500 miles an 
hour could circle the world in a single day. 

Because this is true, the first pilot to head westward from the 
French capital at 500 miles an hour literally will race with the 
sun. Because he will be going fast enough to circle the earth in 
twenty-four hours, he will remain in a fixed position in relation 
to the sun while the earth is spinning beneath him. If the Far- 
man plane heads west at that pace, its pilot, Lucien Coupet. will 
be the first man since Joshua to see the sun stand still in the sky! 

However, the thinness of the upper air which makes such tre- 
mendous speeds possible also accounts for some of the greatest 
difficulties the designers of high-flying planes had to overcome. 
Stratosphere ships will fly at a height where the pressure is less 



than one-eighth that of sea level and where no breathing thing 
can exist because of insufficient oxygen. 

When spectators crowded around the Junkers and Farman 
planes on their first appearance, the feature that interested them 
most was the air-tight metal cabin designed to protect the pilot 
against these dangers. 

On the Farman, the cabin is a duralumin cylinder seven feet 
long and three feet in diameter, shaped like a capsule. You 
enter from the top of the fuselage through a round "conning 
tower" and descend into what seems to be a miniature sub- 
marine. Two seats, one in front of the other, are fitted with dual 
controls. Electric bulbs light the interior, for the only openings 
that permit sunlight to enter, or the pilots to look out, are small 
portholes, one on either side of the cabin. Just outside the left 
porthole, a streamlined case on a wing strut holds the dials of 
twenty instruments for making observations during trips to the 
stratosphere. 

At the start of a flight, one pilot crawls forward and takes his 
place in the leading seat. The other, perched high on the back 
of the fuselage where he has a clear view in all directions, guides 
the plane into the air, using a small demountable control stick 
and auxiliary rudder pedals. At ten or fifteen thousand feet, he 
signals the other pilot in the "blind" cabin below who takes 
control, flying by instruments. Then the "take-off" pilot, who al- 
so lands the plane, clambers down, ( Continued on page 96) 



U 



POPULAR SCIENCE MONTHLY 



"Marine 
ractor 

>eeds Docking 
of Big Liners 




DIESEL MOTOR 
OCCUPIES OUTER 

COMPARTMENT 
ON EACH SIDE. OF 
"MARINE TRACTOR" 



HOW "MARINE TRACTORS" 
DOCK A BIG LINER 



E MOUNTED MORE THAN 20 FEET ABOVE WATER. 
V GIVES CLEAR VIEW OF RIVER 



ALL the duties of a towboat are per* 
formed by a "marine tractor," a 
strange craft resembling a raft with 
a cabin on stilts, the Erst of which is to 
take the water soon in an Eastern yard. 
Eads Johnson, ferry and towboat designer 
and inventor of the tractor, says it can be 
built and operated at less than one-third 
the cost of an ordinary towboat. Because 
streamlining has no marked advantage at 
the slow speeds required of tugs, Johnson 
did not design an expensive hull, concen- 
trating upon useful innovations in his Die- 
sel-powered craft. Draft may be altered 
by a ballast tank to aid coupling to a tow 
load. Twin rudders make steering unusu- 
ally easy. One man, instead of the present 
crew of five to seven, can operate the 
simplified controls and run the tractor 



Drawings by B. G. SEIELSTJD 
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ELECTRIC ORGAN PRODUCES NEW TONES 




ODD ALARM AT 

GAS STATION 

So that he could work 
at the back of his shop and 
still serve customers stop- 
ping for gas, an ingenious 
garage man constructed the 
alarm device, shown in the 
photograph at the right, 
from an old trolley gong, a 
hammer, a short length of 
chain, and old trolley ties. 
When a motorist drives in- 
to the position shown by 
the car in the photo, the 
lever in the roadway is de- 
pressed, actuating the gong 
and summoning the garage 
man. As soon as the car 
moves on the gong stops. 



In this "gnome" organ, 
the tones, electrically 
produced, differ from 
those of any other in- 
strument and are heard 
through a loudspeaker 




Musical tones differ- 
ent in timbre from those 
of any other instrument 
come from a new electric 
organ. The inventor, Ivan 
L Eremeeff, Russian en- 
gineer living in Philadel- 
phia, Pa., calls it a "gnome 
instrument." Outwardly 
it consists of a keyboard 
on a pedestal, with im- 
movable keys of stainless 
metal. The performer sits 
upon a stool covered with 
japanned metal and plays 
the instrument by touch- 
ing his lingers to the keys. 
This contact forms a cir- 
cuit between the electric- 
ally-wired stool and keys, 
and causes the tones to be 
sounded. Within the in- 
strument are whirling 
disks, one for each tone, 
operated by an electric 
motor in the base. When 
the performer touches 
any key, the correspond- 
ing disk magnetically act- 
uates a radiolike circuit 
that amplifies the tone. 




When a car is driven across the lever in front of this gas 
station, the alarm, automatically sounded, calls the salesman 




BLADE ON TINY NEW SAW 

EXTENDS FIVE INCHES 

Unusual in design is a tiny saw that can 
be used for cutting wood and metal in 
places where it is impossible to employ a 
larger saw. Detachable blades, clamped in 
the groove of a rustproof steel holder, can 
be adjusted to extend five inches beyond 
the end of the holder. The little saw is de- 
signed for keyhole and conduit work. 




GOLD SPRAYED ON WOOD 

Evening gowns of shimmering platinum, 
and wood and paper articles coated with 
gold, are forecast by recent experiments at 
the California Institute of Technology, 
where the apparatus shown above has been 
developed to apply these metals. When a 
piece of the metal and the object to be 
coated are placed in a vacuum chamber and 
the first is heated electrically, a "mist" of 
metal is sprayed on the object. 



RAILROAD USES TOYS TO 
FIND LOSS DUE TO WIND 

Toy-sized trains were recently taken to 
a wind tunnel at Teddington, England, to 
help experimenters learn how to reduce the 
wind resistance and power consumption of 
engines and cars. Strung upon a steel bar 
connected to balances outside the tunnel, 
a model six-coach train was thus exposed at 
an angle to the roaring gale of an airplane 
propeller while the engineers measured the 
forces striking it from front and side. Mod- 
els of individual locomotives were also 
hung on wires attached to balances, for 
tests at wind speeds as high as seventy 
miles an hour. The picture at right shows 
an experimenter setting up the model of 
the train in front of the powerful blast 
5rom the whirling airplane propeller. The 
force of the air current is carefully gaged 
to ensure accuracy of the data. 
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CAR'S SEAT-LIKE BUMPER 
SAVES PEDESTRIAN'S LIFE 

When a new safety bumper, invented by an Eng- 
lishman, is attached to the front of a car, it is said to 
be virtually impossible for a motorist to run over a 
pedestrian. The bumper, shaped like a seat, is padded 
with sponge rubber. If a person is struck, he is 
knocked into a sitting position and carried along on 
the bumper. The inventor. A. J. Grafham of London, 
permitted himself to be run down by a car equipped 
with his device and escaped without injury. 



When the driver of this speedboat fell overboard as he made a sharp turn, the craft 
dashed ahead, struck a yacht, and drove its sharp prow completely through the hull 

SPEEDBOAT PROW PIERCES YACHT 

At a Chicago regatta, not long ago, a speedboat hurled 
its prow at forty-five miles an hour against a large yacht 
with the result pictured above. The freak accident oc- 
curred when Fred Harvey, driver of the speedboat, fell 
overboard and the boat roared on. No one was hurt. 



Shaped like 
a seat and 
padded with 
sponge rub- 
ber, this new 
auto bumper 
is lifting a 
pedestrian 
out of danger 



CAFETERIA ON 
FAST TRAIN 

A cafeteria for Pullman 
passengers was installed re- 
cently by an English rail- 
way. While the train rushed 
along the passengers tilled 
their trays in the cafeteria 
compartment of the Pull- 
man. The success of the 
cafeteria car is expected to 
lead to the adoption of the 
idea on all trains of the 
system. Photo at right 
shows car with countergirl 
and barmaid. 




UNUSUAL DOME HOUSES 
BIG NEW TELESCOPE 

A modernistic dome of welded steel 
will house a photographic telescope now 
being built for the Naval Observatory at 
Washington, D. C. Light from nearby lamps 
will be kept from the telescope by the col- 
lapsible, tubular shade visible at the top. 





German Mountain Guards practice their life-saving stunts in the Alps 



VICTIMS IN ALPS 
SAVED BY CABLE 

How injured mountain climbers 
are brought back safely to the 
hospital was demonstrated re- 
cently in thrilling practice maneu- 
vers by the German Mountain 
Guard. Formed twelve years ago 
to patrol the German Alps and 
rescue climbers in distress, this 
organization saves as many as 
400 lives in a single year. Often 
it is necessary to fashion a cable 
"railway" to swing an injured 
climber across chasms by an 
aerial route, and the practice ex- 
ercises train rookie members of 
the guard in this difficult work. 
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Jets of Water Cut Plugs of Steel 



Cutting steel with water is a feat re- 
cently performed byV/estinghouse research 
engineers at East Pittsburgh. Pa. To test 
the rate at which different metals 
wear away, the experts screwed two 
quarter-inch plugs into the rim of a 



wheel that whirled them 20.000 times a 
minute, or more than 300 times a second, 
through two jets of water the size of a lead 
pencil. In less than three minutes, the water 
had eroded plugs of stainless iron and nickel- 
steel halfway through. Iron nitride, almost 
diamond-hard, could withstand this ''ordeal 
by water" for only fifteen to twenty min- 
utes before the jets cut half through the 
plug. The test revealed the wearing quali- 
ties of turbine blades and of airplane pro- 
pellers whirling at tremendous speeds in 
rain. As a result of these experiments ef- 
forts will be made to develop an alloy ca- 
pable of withstanding for a longer time the 
destructive action of the water through 
which it may be driven at high speed. 



\ 



Steel plugs set in rim of wheel 
are whirled through jets of 
water at 20.000 revolutions per 
minute. At right, view of plugs 
cut nearly in two by the water 




HOME SPRINKLER SOUNDS FIRE ALARM 



SHOVEL, PICK AND HOE 
COMBINED IN ONE TOOL 

Shovel, pick and hoe are combined in a 
new tool designed by a San Francisco in- 
ventor and shown in the photograph. The 
implement may be adjusted for the desired 
use and locked securely in place within rive 
seconds. According to the inventor, it 
should prove especially useful to gardeners. 



A miniature sprinkler system to protect 
private dwellings from fire has just been 
perfected and placed on the market. Though 
it resembles the larger outfits that guard 
office and industrial buildings, each part 
has been especially adapted for domestic 
use. The new apparatus is installed in the 



At right, one of the home sprinkler 
heads that release water when air 
temperature rises to 135 degrees 



This valve op- 
erates an elec- 
tric alarm bell 



cellar of a home, where statistics show a 
large percentage of fires start. It is con- 
nected to the household water supply. When 
Haines raise the air temperature to 135 
degrees, the nearest sprinkler head opens 
and pours water on the blaze. At the same 
time, it rings an electric alarm bell. 




when 



any 



sprinkler head 
opens. Handle 
shuts off water 



SAFETY WHEEL FOR CAR 
ENDS BLOWOUT WRECKS 

Deliberately wrecking a tire by driving 
over large bolts and nuts, a Pittsburgh, Pa., 
inventor recently demonstrated his new 
' safety wheel" to prevent a driver from 
losing control after a blowout. The car's 
weight drops on a metal disk faced with 
solid rubber, attached to the wheel. 
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Drawing showing how the miniature sprinkler system for private homes is installed 
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Asbestos Shield Protects Firemen 




Umbrellas of 
asbestos are the 
latest German aid 
to fire-fighting. Ev- 
ery member of a 
fire brigade in a 
provincial city of 
Germany was 
equipped recently 
with one of these 
new implements. When open, it shields 
him from the most intense heat so that he 
can play his hose on the blaze at close 
range. An aperture is provided in the um- 
brella for this purpose. For carrying and 



storage, the device is quickly folded. 
The idea lor this invention is said to 
have been taken from asbestos 
screens employed by sprayers of 
liquid tire in the world war. 



RAILWAY INSTALLS TWO-STORY CARS 




Double-deck coaches, an innova- 
tion in railway travel, were recently 
placed in service by the Long Island 
Railroad to carry commuters to and 
from New York City. The scats are 
arranged in upper and lower tiers. To 
reach a scat on either level, a passen- 
ger steps up or down from a single 
raised aisle running the length of the 
car. Because of the unusual seating 
plan, the new coaches accommodate 
120 passengers. Substitution of the 
double-deck cars for the standard 
seventy-six-passenger coaches hither- 
to used is expected to relieve conges- 
tion at rush hours. 



Right, exterior of new 
double-deck railway 
coach with two rows 
of windows and upper 
and lower row of scats. 
Above, close-up of the 
double tier of scats 



Below, asbestos umbrella with open- 
ing for hose used to protect fire- 
men near blaze. At left, drawing 
shows how umbrella is used in get- 
ting close to burning structure. At 
far left, umbrella folded for carrying 





LETTERS MARK CEMENT 



Letters of alum- 
inum, with finger- 
holds on the back, 
are now used to 
print signs in ce- 
ment. Pressed 
down into the wet 
cement, they form 
indented words. 
Used with a straight 
edge, the aluminum 
stamps produce 
clear-cut lettering 

with a minimum of effort and of time, ac- 
cording to the manufacturer. 
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MACHINE TEACHES FAST 
WORK AT TYPEWRITER 

To spur typewriting students to greater 
speed, a Fortland, Ore., high school in- 
structor devised the practice machine 
shown above. A series of words passes con- 
tinuously across a window at the front of 
the cabinet. The student is required to copy 
them. A second"s delay and the words are 
past the window and permanently lost to 
view. Turning a knob slows down the pro- 
cession of words, and the dial may be set 
and locked by the instructor at any speed 
from ten to 120 words per minute. 



MOVE FREIGHT 
IN TRAILERS 

A curious train of trail- 
ers, pulled by a three-ton 
truck "engine," passed re- 
cent tests in England. Roll- 
ing along on twenty-four 
balloon tires, the three 
trailers, each carrying fif- 
teen tons of freight, fol- 
lowed the pulling truck in 
a thrilling demonstration. 
The train is designed for 
hauling freight in the 
tropics and Ear East. 
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Helplfourself to a H.OME 




Uncle Sam Still Has Millions 
of Acres of Land Waiting for 
Settlers and Thousands Are 
Now Filing on Western Farms 



By ANDREW R. 
BOONE 



Eslie Wynn, once a jeweler, is now a con- 
firmed homesteader living on his 160-acre farm 
in southern California and busy raising alfalfa 

MIX shallow water with reason- 
ably suitable soil and add $250 
in small installments. There you 
have a successful homesteader's 
formula for the acquirement of a home 
on 160 acres of some 200,000,000 acres 
of Government land yet available to the 
American public. 

Today thousands of people are turn- 
ing to the public lands, establishing the 
homes they long have wanted and finding 
in the wide open spaces of southwestern 
deserts and northwestern prairies and in 
western mountains the freedom of which 
they dream. 

Before the current economic unpleas- 
antness the general land office at Wash- 
ington received some fifty inquiries a day 
from persons interested in getting a piece 
of Uncle Sam's land. Now as many as a 
thousand inquiries are received in a sin- 
gle day. 

Eslie Wynn, who gave me his formula 
for successful homesteading, no longer is 
interested in the struggle for land. He has 
his; has increased its % r alue from noth- 
ing to at least $40 an acre, for recently 
he sold a twenty-acre piece at that rate. 
And now he lives comfortably in his $200 
stone home, oversees a helper who raises 
his alfalfa and vegetables and, as a side- 
line, conducts a small store and gasoline 
pump thirty-two miles from the nearest 
town in the heart of Borego valley in 
southern California. 

Wynn's story is typical. When he first 
went onto the desert a few years ago. 
after having served two decades behind 
a jeweler's counter, his automobile could 
not carry him to the plot he had picked 
out on a map. He paid a rancher $12 for 
the use of four burros to get his belong- 
ings to the center of the valley. 

Wynn slid off one of the little "desert 
canaries" at the end of a hard day's ride 
and where he planted his feet he decided 
to stay. For a year he lived in a tent 
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A discarded auto engine runs 
this pump and raises water 
that is stored in a reservoir 
until the crops are watered 



cabin, meantime drilling 
for water and fencing his 
plot. When I visited Bore- 
go valley recently, to learn 
for the readers of Popular 
Science Monthly from 
the homesteaders them- 
selves how they have ac- 
cepted the Government's 
offer of free homes, I 
found him swinging his 
feet from the counter of 
his tiny store while across 
the sandy road an auto- 
mobile engine, bought from 
a junk dealer for $5, was 
turning a $15 pump that 
lifted water from two wells 
into a shallow reservoir to 
water his alfalfa. 

I had driven my car 
thirty-two miles through 
a narrow mountain canyon after leaving 
the paved highway. Roads, little more 
than hard-packed trails, make it possible 
today for many homesteaders to take up 
land where a few years ago they could 
not easily reach a chosen plot. 

I met one young fellow with a broken- 



^Nhere Government Land 
Still Wfli/i for the Womesteader 



California 16,046,000 acres 

Nevada 51,399,000 " 

Utah 25,157,000 " 

Alaska 346,037,591 " 

Small Amounts in: 

Idaho, OrcRon, Washinston, Colorado, Montana, 
Arizona, Arkansas, Nebraska, Florida, New Mexico, 
Minnesota, South and North Dakota, Kansas 

Filing Fee: 

160 acres $16 to $22 

320 " $22 to $34 

640 " $34 to $58 



down truck halted alongside the narrow 
trail. After 1 had offered such help as 
lay within my power, I inquired about 
his work. During the day, he told me, he 
drives the truck for a near-by ranch and 
each evening he turns the nose of his 
flivver south to his homestead, seven miles 
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From two shallow wells, water is pumped by motor to fill this reservoir 
from which a supply is drawn as needed to irrigate dry but fertile fields 



distant. In the evening, on Sundays, and 
at odd times when work is slack, he builds 
fences, clears land, and works his crops. 
A couple of months' work gets food for 
the rest of the year. Meantime he's per- 
fecting his patent and in another year will 
own 160 acres, with water supplied from 
a twenty-five-foot well. 

His is one of the 03,000 homesteads 
now being taken up. 

Large acreage is still available today, 
but in Texas, Georgia, North and South 
Carolina, Tennessee, Kentucky, Missouri. 
Iowa, Illinois, Indiana, Ohio, the Vir- 
ginias, Maryland. New Jersey. Pennsyl- 
vania. New York, Connecticut. Rhode 
Island, Massachusetts, Vermont. New 
Hampshire, and Maine none can be had. 




While waiting for irrigated desert land to grow crops, 
many settlers raise flocks of turkeys for the marnet 



Small amounts can be had in Michigan, 
Wisconsin, Kansas. Oklahoma. Mississippi, 
Alabama, and Louisiana. 

All but one million acres of the public 
lands available for homesteading lie in 
the eleven western states. But how do you 
get it? 

In the first place, there are three gen- 
eral types of homesteads: 160 acres for 
ordinary farming with water, 320 acres 
for dry farming, and 640 acres for stock 
raising. For the first of these 
you pay a filing fee ranging 
between $16 and $22, depend- 
ing on the value Uncle Sam 
places on the land; a fee of 
$22 to $34 enables you to 
move in on the dry farming 
plot, while $34 to $58 secures 
ihe stock raising homestead. 

When you apply, the land 
agent in your district will tell 
you whether the piece you 
want has been withdrawn for 
forest or some other purpose. 
If it has been withdrawn he 
still will forward your appli- 
cation to the General Land 
Office, Department of Inte- 
rior, at Washington, since the 
reason for withdrawal may 
have disappeared and you still 
may get the land. 

The Government is gener- 
ous with homesteaders, once 
they have been permitted to 
file an application, but it is a 
strict disciplinarian. You can't 
get a piece if the Secretary 



Typical homesteader's desert dwelling 
house. The front room is used as a store 

of the Interior is convinced you can't 
make a living on it; yet, if you are trying 
honestly to improve the homestead, the 
department will go great lengths to keep 
you there. 

If you fought in any war Uncle Sam 
will waive some of the residence require- 
ments, making allowance for the months 
you spent in uniform. Not only do ex- 
soldiers and the widows of veterans who 
died in service have preference in claim- 
ing homesteads, but they need live on the 
land during only part of the term. Gen- 
erally speaking, the veteran must con- 
tinue his residence and cultivation only 
for such period as will, when added to the 
time of his service, equal three years. An 
ex-soldier with nineteen months of service 
may fulfill the residence requirements in 
seven months. 

Most of the 63.000 homesteaders now 
perfecting their titles took up the type 
of homestead that requires them to live 
on the land while improving it. Frank B. 
Osborne can tell you how to accept the 
Government's offer of free land, for he 
and his wife are just now ready to make 
final proof that they have lived twenty- 
one months on their 160-acre desert home- 
stead during the last three years and that 
they have made all the improvements 
required, besides raising watermelons, to- 
matoes, and corn. 

Three and a half years ago Osborne 
decided he was (Continued on page 07) 
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THROWN OUT AT 2.000-FOOT ALTITUDE. When the pilot of a crippled 
plane works this emergency passenger-dumper, doors open and seats swing out. 
The next moment passengers start earthward at end of 'chutes as at upper right 



BALLOON LIFTS GLIDER. Attached to a hot air balloon, 
this glider was carried aToft for a test flight at Aurora, 111. 
Cutting loose from the balloon, the glider flew at a good rate 
of speed for four minutes, driven only by three exploding rockets 





•CHUTE DROPS 

Recent tests proved that even 
fragile cargo can be landed from 
an airplane with a special para- 
chute. Picture shows H. E. 
La Fayette, inventor, dropping 
an airplane propeller to test 
the cargo parachute. A small 
pilot parachute opens big one 



HOOKING TO BIG AIRSHIP. This unusual picture 
shows a high speed plane grabbing the trapezelike contrap- 
tion that lifts it aboard the Akron. In the background can 
be seen the wing of a second airplane that also hooked on 



JUMPING 
PILOTS 

During a recent 
aerial demonstra- 
tion at Rome, Ita- 
ly, over 400 air- 
plants and many 
balloons took part 
in the unusual 
stunts. Photo at 
right shows the 
human fly race in 
which military 
aviators, tied to 
balloons, leaped 
lofty obstacles set 
in their wa y 
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Robot Hero 



PREVENTS 
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ante 



JUST as a cool-headed man may halt 
a panic when fire starts in a crowded 
theater, by ordering the orchestra to 
play and the audience to file out 
calmly, so a new "automatic fire hero'' 
plays the same role mechanically. Unlike 
the human hero, whose presence cannot 
always be counted upon, this amazing 
electrical system is constantly ready. 

When a sensitive electric wire strung 
through the building detects fire, it sets 
the system into action through a central 
control panel. Green arrows, lighting up 
in the halls, point the way to exits. 
Meanwhile a phonograph starts. Its am- 
plified tones issue from loudspeakers scat- 
tered throughout the building. 

Records are suited to the type of build- 





Exterior of a typical 
control panel for the 
automatic fire hero sys- 
tem. Switches behind 
it start loudspeakers 
while lights in front 
give location of fire 




Close-up view of special fire-detecting 
wire which is strung behind moldings. 
Heat melts fusible core which expands, 
burns away the paraffined insulation, 
and sets off the alarm. At left, wire, 
like that seen above, detected the fire 
caused by hot flatiron and sounded the 
alarm so promptly that no more damage 
than picture shows was done by blaze 
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Above, a phonograph play- 
ing band music and sound- 
ing fire warning. Installed 
within fireproof walls, its 
amplified tones reach every 
part of the building through 
loudspeakers, like the one 
shown at left. Note lighted 
arrow pointing way to exit 

ing — theater, school, or 
lecture hall. Pupils in a 
schoolroom hear, first, a 
flare of trumpets, and 
then a distant siren, fol- 
lowed by a calm voice 
saying, "There is a fire 
emergency but no im- 
mediate danger. V o u 
must leave the building. 
You are drilled in this 
and know just what to 
do. Leave your hats and 
coats, take your places 
in line. Steady now; 
don't rush. Follow the green arrows.'' A 
brass band strikes up. Through the music 
are heard approaching sirens. 

Everything in the record is planned for 
its psychological effect. The music is se- 
lected for its marching rhythm. The siren 
is used to accustom the children to it 
in drills so that they will not be fright- 
ened by the real thing. 

Meanwhile, the fire department is noti- 
fied automatically by the electric system. 
Arriving firemen find red arrows in the 
hall pointing toward the blaze. 

Numerous installations have been made 
of the fire-detecting wire. With the addi- 
tion of the sound apparatus, developed 
by Western Electric engineers, a real 
mechanical hero is provided that may be 
depended upon to prevent a panic. 
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BELGIUM'S TANK DESTROYER TOWS GUN ON WHEELS 



Newest weapon against the formidable 
tank of army warfare is the "tank de- 
stroyer."' of which the first recently went 
into service for the Belgian Army. This 



motorized unit includes a powerful field 
gun, mounted on a four-wheeled towing 
carriage, and a speedy tractor of endless- 
tread type to whirl it into action. Army 



experts believe that a fleet of these swift 
"destroyers" could set up their mobile 
artillery in time to repel a surprise advance 
of enemy tanks. 





HYDRANT BREAKS EASILY BUT PREVENTS FLOOD 



VIBRATING TABS HELP 
MUSICIAN'S FINGERS 

An electric finger exerciser for musi- 
cians is the invention of a Portland, Ore., 
music teacher. When the fingers of either 
hand are laid upon four metal tabs and 
the current turned on. a motor vibrates 
the tabs and exercises the finger muscles. 
Players of any keyboard instrument are 
benefited by the treatment, according to 
the inventor. Their fingers become so 
supple that difficult musical passages are 
easy to perform. 



When the driver of 
the truck at right 
struck the breakable 
hydrant, the only 
damage was to the 
replaceable breaking 
ring. A self-closing 
valve prevented dam- 
aging flood of water 




At first glance the chief virtue of a 
new style of fire hydrant might seem a 
defect — for it is especially designed to 
break! But the designers have a good 
reason for their seeming folly. When an 



HANDY PENCIL HOLDS IODINE 



First aid for cuts and wounds is pro- 
vided by an antiseptic pencil that may be 
carried in a pocket, handbag, or camping 
kit. Resembling a fountain pen, it holds 
a hundred drops of iodine. When the cap 
is removed and the antiseptic pencil is 
tapped lightly, a drop of antiseptic falls 
upon the wound, as shown in the photo- 
graph at right. The nozzle is removable 
for refilling. 




ordinary hydrant is smashed 
by a skidding truck or pleas- 
ure car, the collision may 
entail extensive repairs both 
to the hydrant and the pave- 
ment surrounding it. The 
new hydrant has a threaded 
y^r ^gy "breaking Hiili" above 
ground, connecting the top 
with the below-ground sec- 
tion, which snaps off when 
struck a heavy blow. A new ring may 
be installed in a few minutes. It is even 
unnecessary to shut off the water pressure, 
since a self-closing valve in the hydrant 
inlet prevents flooding. 

CONCRETE ROAD LINES 
REPLACE PAINT STRIP 

White concrete center lines are being 
built into highways in New Jersey in 
place of painted strips. The six-inch rib- 
bons of concrete, running down the center 
of the roads, will provide permanent mark- 
ings — an improvement over painted lines 
which must be renewed frequently due to 
ravages of weather and traffic. Thus the 
concrete marking will prove economical. 
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Taxi on Pontoons Takes Passengers for Fast Joy Ride 



By fitting improvised pontoons to a 
discarded automobile, Isadore Choltin, of 
Somerville, Mass., has created what he 
calls his "salt water taxi." A series of 



underwater propellers give the craft a way as on dry land. Though one of the 

speed of ten miles an hour through the many signs scrawled on the side warns, 

smooth waters of the Charles River. The "No swim? No ride!", Choltin has no 

driver handles the controls in the same difficulty in finding passengers. 



ROUND JAW 
GRIPS PIPE 

A Los Angeles, 
Calif., inventor has 
applied for a patent 
on an ingenious pipe 
wrench. To make it 
grasp a pipe, the 
handle is twirled, ad- 
vancing the circular 
inner jaw. The piv- 
oted outer jaw has 
sufficient play to bite 
into the pipe when 
the wrench is turned. 
A thumb lever work- 
ing against a spring 
releases the wrench 
from the pipe as 
shown in the photo. 




CLAWS ON GARDEN GLOVES SAVE HANDS 

To make the task of 
weeding the garden less 
trying upon the hands, 
gloves with claws have 
made their appearance 
on the market. The 
claws arc mounted one 
on each fingertip and 
riveted to the fabric of 
the glove. Their pointed 
tips speed up the work 
of removing rootlets 
and weeds from the 
flower bed or vegetable 
plot. The gloves appeal 
especially to women, 
since their use averts 

dirty fingers and spoiled Steel claws are fastened securely to the fingertips of these 

manicures. garden gloves to speed the work and protect gardener's hands 




BIG "MYSTERY BULLET" CAR HAS COMFORTS OF HOME 




"Mystery bullet" car, streamlined for speed, a home on wheels in which are refrigerator, 
radio, bath, and sleeping accommodations for four persons, was built by California mechanic 



A STREAMLINED house 

on wheels, called by its 
builder the "mystery bul- 
let" car, has been con- 
structed for cross-coun- 
try jaunts by a Santa 
Monica, Calif., garage 
mechanic. Its interior 
contains bath facilities, 
davenport and lounge 
chairs, radio, electric re- 
frigeration, a phonograph, 
and many other comforts. 
There are sleeping ac- 
commodations for four 
persons. The body is 
twenty-four feet long, six 
feet wide, and has a 
maximum height from 
floor to ceiling of sixty- 
seven inches. 
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How Jungle 

Near Our 



Giant hippo shows the keeper his teeth as a preliminary to some needed dental work 



By JOHN E. LODGE 

TWENTY-FIVE million people 
visit American zoos every year. 
Scattered from coast to coast, 
more than 130 zoological parks 
contain thousands of rare animals col- 
lected from all parts of the world. 

How are these animals kept in good 
health? How are they treated when they 
get sick? What do they eat? How are the 
climates to which they are used repro- 
duced? In fact, what goes on behind the 
scenes at a big zoo? 

Those are frequent questions in the 
minds of visitors who see the animals on 
parade. To answer these queries and a host 
of others, I recently spent several days at 
Bronx Park, New York City, the zoo that 
holds more different species of wild life 
than any other on earth. Here, I learned 
what takes place when the gates are closed 
to the public, the way keepers care for 
rare specimens, how food is brought from 
far parts of the globe, and what scientific 
methods are being used to keep the wild 
creatures in captivity well and happy. 

At the new reptile house recently opened 
at Washington, D. C, an elaborate humid- 
ifying, ventilating, and heating system has 
been installed. Thermostatically-controlled 
electric heaters at the back of every glass- 
fronted cage keep the snakes at the tem- 
perature that best suits them. This ranges 
from eighty degrees Fahrenheit for the 
diamond-back rattlers and cobras to sev- 
enty degrees for the bull snakes and the 
spreading adder. Glass roofs permit the 
sunlight to stream into the cages and when 
the sky is cloudy, ultra-violet lamps snap 
on, filling them with synthetic sunshine. 

A major problem in every zoo is sup- 
plying the animals, birds, and reptiles with 
sufficient sunlight. It is almost as import- 
ant as proper diet. At Bronx Park, a fifty- 
foot "sunshine island," circled by a water- 
filled moat and a concrete wall, has just 
been added to the equipment. In this sola- 



26 




w i 



rium, more than 150 nonpoisonous reptiles 
will bask under the open sky during sum- 
mer months. 

In winter, four big ultra-violet lamps 
flood the jungle cages in the monkey house 
with artificial sunshine; 500-watt bulbs 
supply light and heat for the tropical liz- 
ards, and infra-red-ray lamps warm par- 
ticularly sensitive birds and mammals. 

Providing the right food for all the 
animals in a zoological garden is in itself 
a tremendous task. Tidbits from all over 
the world — ant eggs from the Black Forest 
of Germany, gopher snakes from the 
prairies of Texas, dried flies from the 
shores of Africa's Lake Victoria Nyanza 
are part of the bill of fare. In fact, feeding 
the 3.000 birds, animals, and reptiles at 
the Bronx Zoo requires 124 different 
kinds of food. 

The most expensive boarder there is 
"Alice," the Indian elephant. Her daily 



Nubian giraffes, great 
hay eaters, need constant 
attention to keep them 
well. When "off their 
feed" they enjoy Bermuda 
onions. At the left, giant 
anteater that, in captiv- 
ity, gets no ants but is 
fed milk, eggs, and beef 
that has been shredded 



schedule calls for ISO pounds of hay, fif- 
teen loaves of rye bread, and a pail of bran 
mash mixed with oats. Three times a week, 
in addition, there is a bushel of sliced car- 
rots, beets, and potatoes. 

"Peter the Great," her next door neigh- 
bor, ranks second. The meals of this 4.500- 
pound Nile hippopotamus include ninety- 
pounds of hay, six loaves of rye bread, and 
a pail of mash each day, with a bushel of 
vegetables thrown in on Tuesdays, Thurs- 
days, and Saturdays. 

In the big storage barns at the park, 
timothy, clover, and alfalfa hay are packed 
in the hundred-ton lofts to meet the tastes 
of all the guests. Alice, the elephant, and 
Peter, the hippo, eat timothy but turn up 
their noses at clover. "Mogul," the great 
one-horned Indian rhinoceros, won't touch 
timothy but eats sixty pounds of clover 
a day. The antelopes like a little molasses 
mixed with their alfalfa. The tapir and the 
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Polar bear diving into ice cold pool to escape first warm day 



/, 



pygmy hippos favor straight clover, as 
does"Jack,''thc fifteen-foot Nubian giraffe, 
which eats twenty pounds a day from a 
manger bolted to the side of his stall ten 
feet from the ground. 

At the Philadelphia, Pa., zoo recently, 
the $6,000 baby gorilla, "Bamboo," was 
provided with a special trained nurse who 
watched over his welfare and supervised 
his feeding. His meals cost about seventy- 
five cents a day and include two quarts 
of milk mixed with one raw egg, a few 
slices of bread and honey, zwieback, five 
bananas, an orange, prunes, grapes, and 
half a head of lettuce. 

Feeding sea lions is a snap. Six times a 
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Chimpanzee, upper left, has a cold 
and, shut in smalt compartment, is 
breathing a strong vapor from pine 
and boiling water. Above, tiger 
opens his mouth to show his tonsils 



Week, they gulp down about 
twelve pounds of buttertish, and 
their diet never varies. The 
meal ticket for the five sea 
lions at the Bronx Park is $1,- 
500 a year, representing more 
than 23.000 pounds of butter- 
fish. 

No one-course meals, how- 
ever, will satisfy the inmates of 
the monkey house. They crave 
variety, and their menu is 
changed from day to day. Here 
is a typical week: Monday, 
bananas, boiled potatoes, ap- 
ples. Tuesday, carrots, lettuce, 
bananas, cabbage. Wednes- 
day, boiled rice, dates, raisins. Thurs- 
day, oranges, boiled potatoes, bananas. 
Friday, lettuce, carrots, bananas. Satur- 
day, apples, bananas, oranges, boiled po- 
tatoes. Sunday, a few pieces of banana. 
The delicate South American monkeys 
have bone meal and codliver oil sprinkled 
over their food. Each evening, the big 
apes drink five or six cups full of eggnog 
before going to bed. 

While zoo officials thus take utmost care 
to regulate the diet of their charges scien- 
tifically, the public has a different idea. 
Visitors try to feed the animals a weird 
array of tidbits from cigar butts and lolly- 
pops to golf balls and rubber dolls. 



Not long ago, a cassowary, an ostrich- 
like bird from the Malay Archipelago, 
died suddenly at one American park. A 
post-mortem examination revealed it had 
swallowed a wooden spool, a rubber nipple, 
a small doll, seven metal pop-bottle caps, 
a ball, and a piece of stone an inch and 
a half across. It had managed these all 
right. But when a woman fed it a face- 
powder compact, that was too much. 

At Cincinnati. Ohio, a $6,000 hippopota- 
mus recently choked on an indoor base- 
ball and died. One of the paradoxes among 
animals is the fact that the hippo has a 
relatively small throat attached to its 
cavernous mouth. 

Only the other day, a keeper at the 
New York Zoo found one of the pygmy 
hippos apparently frothing at the mouth. 
Someone had fed it a big tube of tooth- 
paste ! The polar bear cubs once ate two 
dill pickles and another time tried to 
swallow a piece of auto tire someone 
shoved between the bars as a special deli- 
cacy. 'Teter Boy," the red-muzzled drill, 
nearly died a few days ago from eating a 
hot-dog: and five handkerchiefs, snapped 
up under the impression they were butter- 
fish, made one sea lion a very sick an- 
imal two summers ago. 

As many as 80.000 people visit the 
largest zoological parks on a single Sunday. 
Three million passed by the cages at New 
York last year. If only a small percentage 
of the visitors feed the animals peanuts 
or popcorn, trouble ensues. Incidently, the 
keepers tell me, popcorn is worse than 
peanuts. When an animal fills up on pop- 
corn and then f Continued on page 104) 
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X-RAY HELPS DOGS HEAR 

Will X-ray treatment improve the hearing of deaf persons? 
At the University of Illinois, experimenters have found that 
moderate, repeated exposure beneath an X-ray machine will 
double and even triple the hearing ability of dogs. Sounds for 
the before-and-after tests, were produced by a radio-like hookup. 
The dogs, standing near a loudspeaker, were trained to raise the 
right forepaw on hearing the sounds. 

To teach each dog this sign language, it was placed in an 
especially designed 
rack with its left fore- 
foot strapped and its 
right one in contact 
with an electric ter- 
minal. The trainer 
would sound a tuning 
fork, and a few sec- 
onds later apply a 
mild electric shock to 
the animal's right foot . 
The dog soon learned 
to raise its foot. In 
another training me- 
thod, a stream of wa- 
ter, squirted upon the 
dog's nose, replaced 
the electric shock. 

AIR BLOWER BUILT INTO BANK VAULT 

Bank employes 
need not fear acciden- 
tal imprisonment and 
suffocation in a vault, 
when it is equipped 
with a new ventilator 
designed for such an 
emergency. Turning a 
switch lever from the 
inside opens the outer 
air ports and starts a 
motor blower, draw- 
ing in fresh air through 
the nickel-alloy cylin- 
der in the vault wall. 
To talk to his res- 
cuers, a prisoner may 

New bank vault ventilator, set up for demonstration, shows how an Stop the blower and 

imprisoned employe could start it from the inside and thus escape speakthrough thetube. 





A tiny squirt of water on the nose of this 
dog taught it to raise its right foot when 
it heard a sound. Thus it was trained for 
"hearing" tests during X-ray treatment 

At left, operator who can send either a 
sound or electric shock to dog in training. 
Electric shock was also used to teach dog 
to raise foot and indicate he heard noise 





NEW SWIVEL PLUG WON'T 
TWIST ELECTRIC CORD 

Inserted in any wall outlet, a new 
swiveling "intermediate plug" is said to 
eliminate twisted appliance cords and the 
possibility of short circuits. Since it auto- 
matically lines itself up with the cord 
plug, it is especially useful in corners. 



THEATER CONTINUES WARMING UP LONG AFTER SUN SETS 

for heat to seep through a wall and make itself 
fully effective — a time lag that reaches more 
than six hours with a six-inch concrete wall. 
Thus a theater may still be warming up after the 
sun goes down. Designed to yield accurate data 
for planning air-cooling plants for theaters, the 
tests showed they must be three to ten times 
larger than usually estimated. With shiny alum- 
inum paint on the outside of the building, how- 
ever, less refrigeration would be needed. 




If you go to an evening movie after 
a sultry day, and the theater seems just 
to have reached its hottest, don't doubt 
your senses. Probably you are right, ac- 
cording to experts of the American So- 
city of Heating and Ventilating Engineers. 
By exposing to the sun a model theater 
with interchangeable walls of different 
materials, they measured the time required 



Above, a box-like chamber, 
representing a theater, set up 
in the sun to measure heat that 
passes through wall. Instru- 
ments mounted outside the 
chamber record sun's intensity 



At right, observer in laboratory 
watching electric gages connected 
with thermometers in theater 
during the test of wall material 
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Weed Seeds, Buried Thirty Years, Grow When Dug Up and Planted 



A long drawn out experiment ended the 
other day at Arlington, Ya., when experts 
of the U. S. Department of Agriculture 
dug up and planted seeds that had been 
buried several feet under- 
ground in pots of soil for 
thirty years. Among the seeds 
were barley, wheat, and an 
assorted collection of weeds. 
The test boxes were filled with 
the green shoots of bindw'eed, 
wild morning glory, ragweed, 
thistle, and other weeds and 
wild flowers. The test showed 
it is useless to try to kill weed 
seeds by plowing them under. 




Upper right, digging up seeds buried for thirty years. Upper 
left, shaking the old seeds out prior to planting them. At left, 
bindweed that sprouted from the seed dormant for thirty years 



CONTAINER FOR CAR HOLDS FAMILY WARDROBE 



Clothing for the entire family may be 
carried in a car. without cluttering the 
rear seat or the running board with suit- 
cases, by means of a new wardrobe con- 
tainer attached to the top. It is readily 
removable, may be hung in a closet and 



left packed if desired, and may be folded 
to half its size for easy handling. Accord- 
ing to the maker, suits and dresses are 
kept neatly inside its folds without wrin- 
kling. The device is also suitable for instal- 
lation in airplanes. 





Above, family wardrobe container attached to 
car's roof. Left, container folded for handling 



HAMMER HEAD LOCKS ON 

Hammer heads won't fly off when they 
are fitted with a pair of locking strips 
devised by a Milwaukee. Wis., inventor. 
Notches are cut in the handle near the 
end, and the head is then slid on to the 
handle with a locking strip on each side. 
Spring prongs on the strips snap into the 
notches, and the head can't be taken off. 



ILLUMINATED TRACING EASEL SPEEDS ART WORK 

Anyone who has ever tried to hold 
a picture or drawing against a window 
pane, in order to trace its outline upon 
another sheet with pen or pencil, will 
appreciate the convenience of a new 
lluminated tracing easel for art or 
office work. A picture laid upon its 
glass window is clearly seen through 
the tracing sheet by the light of a 
twenty-five-watt bulb beneath the 
glass. The adjustable stand is clampec 
to a convenient corner of a desk or 
table, and the easel may be swung out 
of the way when not in use without 
removing the clamp. Everything but 
the glass panel is made of metal. 
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Amateur's Home Built 

Observatory 

l^ins Astronomers Praise 



Two-story homemade ob- 
servatory, with shop ad- 
joining, was built from 
odds and ends. Its dome 
revolves easily on. rollers 





Rare Skill Shown by Star 
Gazer Who Used Odds and 
Ends in His Telescope, I 
Mounting, and Housing 

THREE years ago, George F. 
Tauchmann of Berkeley, Calif., 
knew no more about the stars 
than the average schoolboy, nor 
did he have any means of studying them. 
Now he can range the skies intelligently 
and pick out and identify the better known 
stellar bodies. He does all this with his 
ten-and-one-half-inch reflecting telescope, 
set up in a two-story observatory with a 
regulation revolving top. 

Telescope and the observatory were 
built by Tauchmann. He laid out and 
erected the building from 
foundation to dome, perform- 
ing every part of the work 
himself — carpentering, sheet 
metal work and glazing — ex- 
cept for bending two pieces of 
two-inch angle iron into half 
circles to furnish the necessary 
stiffening for the metal dome, 
which is thirteen feet in di- 
ameter. 

The telescope is built al- 
most entirely of salvaged ma- 
terial. It is mounted on a 
tall, kitchen range boiler, in- 
side of which hang the weights 
that drive the mechanism used 
for moving the telescope to 
j compensate for the earth's ro- 
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HIS HOMEMADE REFLECTOR 
Below, Tauchmann grinding his 
own telescope reflector from a 
ship's old portlights. The glass is 
revolved by motor while he holds 
a heavy piece of metal against it. 
Above, inside the thirteen-foot 
observatory showing the complete 
assembly, with telescope swung 
at right angles to the opening 




This mechanism, which controls the 
telescope, was put together largely of 
old car parts. It is inclosed in glass 

tation. To overcome vibration, the bottom 
of the tank is imbedded in concrete set 
in the ground. Both halves of a Ford 
rear axle housing are used for swinging 
the instrument — one as the declination 
axis, the other the polar axis. One still 
carries half the differential housing and 
this, filled with lead, serves as a counter- 
weight. Old ships yielded port glasses 
which Tauchmann ground, polished and 
silvered. He prepared the glass from the 
simple, flat, transparent disk as it came 
from the ship's side, to the finished re- 
flector. 

At present, Tauchmann is working on a 
twenty-two-inch reflector for a newer 
telescope, the construction of which will 
require all his spare time for a year or 
more. This will rank as one of the largest 
amateur-built instruments in the world. 
The present observatory is large enough 
to accommodate the new telescope, which 
will be completely new, including founda- 
tion, mounting and mechan- 
ism. 

Tauchmann insists it is 
impossible to build anything 
like a good observatory or 
telescope without detailed 
plans. He followed this rule 
from the start, carefully 
planning every step on paper. 

After a recent inspection 
of Tauchmann's plant, Dr. 
Robin Grant Aitken, di- 
rector of Lick Observatory, 
said he had seen many home- 
built astronomical observa- 
tories, but this one more 
nearly approached profes- 
sional quality than ony other 
he had examined. 
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Protect Your Family by Recording Th eir 




The new-born baby's foot is 
pressed against an ink pad and 
then held against a smooth fin- 
ished piece of cardboard upon 
which the print of the foot is 
recorded as shown at the right. 
Then the mother's thumbprint 
is taken on the same card 
to complete the identification 



By Sterling 
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KEEP a permanent record 
of the fingerprints of 
each member of your 
family. 
This is the advice of 
police, hospital officials, and all others 
who know the truth about the thou- 
sands of mysterious disappearances, 
kidnapings, and suicides that occur 
annually. Various agencies will make 
such a record for a moderate fee. 
Police, in a number of cities, have 
volunteered to make a fingerprint 
record of children without charge for 
the parents who request it. >.'o record 
is kept by the police, the impressions 
being turned over to the parents for 
their own use. 

Such a record, along with a physical 
description and a photograph or two, 
can be kept among family keepsakes, and 
in case of emergency might furnish the 
clue that would restore a missing loved 
one to you. or frustrate the plans of crim- 
inals. If, for example, the fingerprints of 
the Lindbergh baby had been on file, his 
parents need never have paid $50,000 to 
impostors who did not have the child in 
their possession. 

Many hospitals now take footprints of 
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Ink film (or staining finger tips can best 
be applied to pane of glass with a rubber 
roller. Distribute ink evenly and roll the 
ringers to get ink into the depressions 



You can make a record of your own fingerprints 
similar to this one made by the Los Angeles police 
department by putting each print in a labeled 
square, rolling fingers to get clear impression 



new-born babies, to prevent mix-up of the 
infants. The fingerprints of the mother 
are also recorded so as to prevent subse- 
quent doubt as to the parentage. 

You can yourself easily make a finger- 
print record in standard form that can be 
utilized by the identification experts. To 
do this, rule off ten squares on a smooth- 
surfaced card. Printer's ink should be used 
to make the impressions, although smooth 



paint, dried until it is tacky, will do. 
If a rubber roller is available, rub it 
with ink. then roll it across a pane of 
glass, leaving a black film upon the 
surface. Or. simply apply the film 
with a cloth. 

Next, ink the fingers by pressing 
them down upon the glass, and trans- 
fer an impression to the card, placing 
the print of each finger in a separate 
square and labeling it. In taking the 
impressions, press the finger hard 
against the card and roll it slightly 
to each side to get a complete pattern 
of all the tiny ridges. Do not, how- 
ever, allow the finger to slip and blur. 
Next, bunch the fingers and make a 
complete print of the fingers of each 
hand. 

On the back of the card may be 
attached a pair of photographs, preferably 
a front and side view, and if desired, a pair 
of footprints. Other data which should be 
included are height, weight, color of hair 
and eyes, date of birth, build, complexion, 
any scars or identifying marks, and a 
specimen of the handwriting or signature. 
Stored away in a safe place, such a rec- 
ord may prove to be worth many times 
its cost. 
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Streamlined Auto Designed by German Airplane Factory 




Designers of the famous Junkers 
airplane firm of Germany have now 
turned their attention to the improve- 
ment of motor cars, with the result 
that advanced aerodynamic principles 
are built into a new automobile 
offered to the public. Its streamlined 
body, devoid of projections, is de- 
signed to minimize wind resistance 
and consequent fuel consumption. 
Fenders and running board melt into 
the smooth profile, and even the door 
handles are recessed. A compartment 
in the side of the hood houses a spare 
wheel, and the interior of the rear 
end provides space for luggage. 
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Skeleton put togeth- 
er of connecting 
rods, springs, and 
vises is used to ad- 
vertise a manu- 
facturer's products 




Aerodynamic principles are incorporated in stream- 
lined car shown above. At right, compartment for 
spare wheel in side of hood, with door open for removal 

ARTIFICIAL FOG SAVES 
GARDENS FROM FROST 

Fighting frosts with artificial fog will 
be tried in Germany this fall, in the vicin- 
ity of Hamburg. It is expected vegetables 
will be protected by clouds of chemically- 
produced mist. Into drums of unslaked 
lime, dissolved sulphur trioxide will be 
allowed to drip when the farmer receives 
frost warnings from weather bureau head- 
quarters. The reaction will produce the 
protecting cloud of vapor. 

NEW CIRCULAR SAW CUTS AT ANY ANGLE 

New circular saw, mounted on a 
rotating tabic, can cut a board at 
nny angle. It is shown below as a 
crosscut saw while at right it is set 
for ripping. It may be used at any 
intermediate position and gradua- 
tions on tabic give cutting angle 




1 

SKELETON ADVERTISES 
FACTORY'S PRODUCTS 

To advertise his products in an unusual 
way, a Hartford, Conn., manufacturer 
constructed the giant "skeleton" pictured 
above and placed it on exhibit. Its bones 
are iormed o$ connecting rods, springs, and 
vises, while the skull of the monster con- 
tains bobbins and rifle triggers. 




Time and labor are saved for 
the builder or woodworker by a 
new circular saw with a rotat- 
ing table, permitting a cut at 
any angle. The swinging section, 
including the saw blade, moves 
as one unit upon ball-bearing 
rollers and is so delicately bal- 
anced that it may be swung 
with the little finger. The motor 
shaft is in line with the pivot 
of the moving table. Gradua- 
tions on the table top show the 
angle at which the saw is set. 
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Secrets of Steel 

found '"Sand Piles. 




Striped models, of wood, are made from 
sand piles for further study. Alternate 
layers of dark and light wood are use- 
ful in analyzing the distorting forces 

Little piles of sand are revealing 
hitherto unknown secrets of steel, in the 
hands of Dr. A. Nadai, Westinghouse 
research engineer. In particular, the sand 
models show the exact amount of force 
requited to twist and deform steel bars of 
various cross sections. If a steel bar is 
twisted just a little, it will spring back 
unharmed when the pressure is released. 
More force gives it a permanent twist by 
exceeding the bar's limit of elasticity, and 
enough force will break it. Dr. Nadai 
measures the last two forces thus: 

First he cuts a piece of cardboard 
exactly to the size and shape of the bar's 
cross section. Then he piles upon it as 
much fine, dry sand as will stay there 
without spilling over the edges. This heap 




takes a geometrical shape determined by 
the shape of the bar. The volume of this 
sand pile. Dr. Xadai demonstrates math- 
ematically, is almost exactly in propor- 



Dr. Nadai studies the behavior of steel 
with sand piles. At left is test chamber 
used to produce sample at right, in 
which white areas show where bar yields 

tion to the amount of force required to 
give the bar a permanent twist. 

Another experiment shows how the 
metal becomes plastic and "flows," under 
enough force, to take a new shape. A 
hollow glass shell is constructed in the 
shape of the sand pile, and coated on the 
inside with oil. Then a membrane of thin 
rubber, stretched flat, is sprinkled with 
powder and forced into it by air pressure, 
supplied by a tire pump, in an especially- 
constructed air chamber. White marks, 
adhering to the oiled shell where the 
powdered membrane has touched it, show 
the parts of the bar's cross section where 
the metal first yields or "flows." While 
the mathematics used in proof of this is 
complicated, the test itself is simple. 




German boys build their models of famous ships large enough for them to go sailing in 
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BUILDERS RIDE 
MODEL BOATS 

Schoolboys of Potsdam, 
Germany, have gone in for 
ship-model-making on a larger 
scale than many of their 
American rivals. Under the 
direction of Max Bartsch, 
naval engineer, they are turn- 
ing out seaworthy craft large 
enough to sail with their con- 
structors aboard. The pho- 
tograph reproduced here was 
taken just after the launching 
of two of the remarkable 
model s — representing the 
cruiser Hindenbitrg, seen at 
the right in the picture, and 
the five-masted training frig- 
ate Pretissen — in the river 
Hadel, near Potsdam. The 
miniature Preiisscu measures 
twenty feet from bow to 
stern. One of the boy model 
builders can be seen seated 
within the hull of the Hin- 
denbnrg. 
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Ferryboat Crosses River on Trolley Wire 



An electric ferryboat that runs 
on a trolley wire, believed the first 
of its kind, has just been tried out 
successfully in California. Carry- 
ing twelve automobiles at a time, 
the flat-bottomed craft plies back 
and forth across the Sacramento 
River at a speed of approximately 
180 feet a minute. It thus makes 
the crossing, loaded with twelve 
cars and passengers, in about two 
minutes. Its cost of operation is 
estimated at one-half that of an 
ordinary gasoline-engine ferry. The 
boat pulls itself across by one of 
the two trolley wires that form a 

POWER TRANSFORMER 

POWER SUPPLY 





First electric fer- 
ry to run on trol- 
ley wire is shown 
at top moored to 
bank of Sacramen- 
to River. It car- 
ries 12 cars at 
a time. Diagram 
gives arrangement 
of cables that can 
be lowered into 
water without 
short-circuiting. 
At left, close-up of 
ferry's motor and 
one drive sheave 



GROWS STRAWBERRIES 
IN OLD AUTO TIRES 

A strawberry garden has been made 
from discarded auto tires by a Pasadena, 
Calif., disabled war veteran. He stacked 
a dozen old tires, with six two-inch holes 
cut in the tread of each, and filled the 
inside with earth. Strawberry plants are 
put in the upper holes. 



complete circuit to carry current to the motor in 
the craft. Because the Sacramento River is a navi- 
gable stream, and the trolley cables must be dropped 
to the bed of the river to permit up and down traffic 
to pass, the engineers who designed the ferry were 
presented with an unusual problem. The wires must 
be bare for the trolley wheels to make contact with 
them, yet, when they were dropped into the water, 
they must not short-circuit. The difficulty was solved 
by insulating the "live" cable at each end and energiz- 
ing it through a "slip" connector, a foolproof device 
which automatically shuts off the current when the 
cables are lowered into the stream by hand winches. 
The railroad commission of California has approved 
the installation of the strange ferry. 



AUTOMATIC SHUTTER FOILS WINDOW THIEF 



To foil the thief who 
smashes a jewelry store 
window, a London, Eng- 
land, inventor has de- 
%'ised a shop window 
that is declared to be 
proof against looting. 
A jointed iron shutter 
is poised at the top of 
the window, on the in- 
side. The moment the 
window is broken, the 
shutter is released. It 
drops across the win- 
dow display and auto- 
matically locks at the 
bottom. At the same 
time an alarm is sound- 
ed. A demonstration of 
the new device was re- 
cently given when one 
of the shutters was in- 
stalled in a shop. The 
inventor hurled a brick 
through the window. 
Promptly the shutter 
descended and locked. 




As the brick is hurled through this display window, the jointed iron 
shutter drops down and automatically locks itself to prevent theft 
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NEW ABRASIVE CLEANING 
STRIP IS FLEXIBLE 

Handy for cleaning the contact points 
of a car's ignition system, and for smooth- 
ing down the commutators of electric 
motors, is a new, flexible strip bearing an 
abrasive. Because of its thinness and flex- 
ibility, it gets into places where an ordi- 
nary grinding stone could not be used. 
Even the hardest metals, such as tungsten 
and platinum-iridium alloy, are easily 
filed. Since the flexible abrasive strip does 
not short-circuit an electric current, it 
may be used to dress a motor's commuta- 
tor while it is running. 




This abrasive strip, thin and flexible, can be 
used to clean in corners usually inaccessible 



"Floodlight golf." played at night by 
the aid of powerful lamps, now provides 
recreation for many who cannot enjoy the 
sport by day. The photograph above 
shows the result of lighting a green at a 
San Francisco course, one of the first to 



initiate the new style. The installation 
comprises more than a hundred 1,500-watt 
lamps, and engineers say that there is 
twice as much light on the fairway and the 
rough as is ordinarily thrown on the aver- 
age office desk. 




PORTABLE SEARCHLIGHT 
HAS HALF-MILE RANGE 

A NEW portable searchlight, capable of 
lighting up an object a half-mile distant, 
has been placed on the market. It weighs 
thirteen pounds and draws its current from 
a storage battery of fifteen ampere-hour 
capacity. The battery will keep the light 
burning steadily for seven hours. 

OIL PENETRATES METAL 

Discovery that oil penetrates metal, in- 
stead of merely forming a clinging film on 
its surface as formerly supposed, may im- 
prove lubrication methods. According to 
two experts who recently reported this sur- 
prising fact, oil may be wiped from the 
surface of a bearing and a new film will 
soon appear. 
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ENGINE BURNS ITS CARBON MONOXIDE 




G. A. Bartholo- 
mew, Cleveland, 
Ohio, inventor, 
shows a large 
sized piston used 
in his new en- 
gine that is said 
to consume the 
carbon monox- 
ide it produces 



Elimination' of deadly carbon monoxide 
from exhaust gases is claimed for a new gaso- 
line engine of radical design. Half of the 
cylinders and pistons in the new engine are 
larger than the other half; and the number of 
spark plugs, valves, and intake and exhaust 
manifold openings is half that of an ordinary 
engine having the same number of cylinders. 
The inventor, G. A. Bartholomew, of Cleve- 
land, Ohio, uses a principle similar to that of 
compound steam engines. Only the small cyl- 
inders have spark plugs lor ignition. When the 
explosion in a small cylinder is almost over, the 
hot gases produced pass through a valve into 
the adjacent large cylinder, and are mixed with 
fresh air. Here they continue burning, using up 
all carbon monoxide, and producing additional 
power with a reduction in fuel consumption. 




Above, a four-cylinder Bartholomew motor, with only 
two spark plugs, installed in car for test. At left, 
breakaway view shows the large and small cylinders 
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Out of the air 







At left, remarkable picture of parachute jumper falling head first a 
couple of seconds after leaving his plane. Above, the 'chute is 
partially open and has already swung the falling man feet down 
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Leaving a plane for a parachute jump 



F EVER I meet a 
silkworm, I ought to 
tip my hat three 
times. 

That is the number 
of occasions — once in 
moonlight over the 
Pennsylvania moun- 
tains, once above a 
railroad track in In- 
diana, and once in 
blinding fog over 
Georgia — that para- 
chute silk has saved 
my life. 

A big moon was tipping the treetops, 
one October night in 1025, when I took 
off from a little field near Hagerstown, 
Md., to fly a secondhand Curtiss "Oriole" 
to its owner at Rochester, N. Y. The 
ship had been sitting out in the weather 
for months. Its paint was mostly washed 
away and its canvas half rotten. When I 
climbed aboard, I buckled on my para- 
chute. 

Everything was going smoothly when 
I passed Bellefonte, Pa., where mail planes 
land. A few minutes later, two clusters 
of pin-point lights, marking the towns of 
Snow Shoe and Sugar Camp, slipped past 
under my wings and I headed out over 
eighty miles of bad mountain country to 
the north. 

It was almost ten o'clock and I was 
only an hour from Rochester when, with- 
out warning, the ship gave a sickening 
drop. I peered out the right side of the 
cockpit. The trailing edge of the lower 
wing was flapping in the moonlight. The 
rear spar, probably weakened by dry rot. 



All the Thrills of Leaping into Space from 
an Airplane Are Packed into This Article 
by RANDY ENSLOW, Veteran Pilot 



had snapped off at the fuselage. I cut the 
switch, flipped back the catch of my 
safety belt, and dove headfirst over the 
left side of the cockpit into space. 

As soon as I was clear of the plane, I 
yanked the rip cord and the parachute 
opened. I was still 500 feet in the air 
when the ship crashed, half a mile away. 
A thirty-foot sheet of flame shot up from 
the wreck, tinging the trees and clearings 
with red. I landed in a little open space 
that had once been a potato patch. Cram- 
ming my 'chute into its pack, I started 
across the rough timberland in search of 
a farmhouse. 

Half an hour later, I found a winding 
mountain road and followed it for miles 
until I came to a house in a valley. Here, 
an old man got out a battered runabout 
and took me to Towanda, Pa., where I 
caught a train for home. 

In all, I have come down out of the 
sky in parachutes fifteen times, including 
three emergency jumps. People often ask 
me how it feels to fall hundreds of feet 
through space before the parachute opens. 
They want to know if the rush of air 
doesn't choke you and if the sensation 
isn't like falling in a nightmare. 

On first jumps, you usually hold your 
breath until the 'chute pops open. Later 
you bail out breathing naturally. I have 
never heard of a jumper bothered in 
breathing by the rush of air, even though 
the velocity of the fall may reach two 
miles a minute. The sensation is hard 
to describe. It isn't anything like a night- 
mare. As you plunge downward, the air 
seems to buoy you up. The feeling is a 
little like falling on a feather bed. 

I remember one rookie pilot who made 
his first jump from a plane I was flying. 
When he crawled out on the wing at 2.000 
feet, his face was as solemn as a boiled 
owl's. But he was game and dove off. I 
went into a steep spiral to watch him 
fall. He dropped and dropped. I was in 
a cold sweat. Then, when he was only 
a black dot, the white mushroom of the 
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on a Bag of Silk 




Here are striking views of a double 
parachute jump. At right, flyer 
already in the air and, above, an- 
other ready to follow him. At ex- 
treme right, the two men, with 
'chutes open, are drifting to earth 

parachute appeared and he landed safely. 
He explained later that he had been so 
surprised that he wasn't scared when he 
got in the air that he had kept on falling 
to enjoy the sensation ! 

In making the parachutes, the shroud 
lines are placed outside the fabric in 
pockets, so there will be less danger of 
the silk tearing away under great pressure. 
The fabric is also cut into such a pattern 
that tears and rips are stopped by re- 
enforced seams before they can open large 
holes. The shroud lines are not ordinary 
cords but are specially knitted to give 
added strength. 

The fact that only the most skilled 
workers and the finest materials can be 
used in parachute construction brings 
the price to between $300 and $350 for 
the different pack types. The diameter 
of parachutes ranges from twenty-two to 
twenty-eight feet. The usual size carried 
by aviators is twenty-four feet across and 
weighs, complete, about eighteen pounds. 

The first parachute jump I ever saw 
was at Ivanhoe, Okla., when I was nine 
years old. Our family drove in from the 
ranch to see a woman in red tights drop 
from a hot air balloon. When she landed, 
the balloon sailed away over the prairie 
like the setting sun. 

When Capt. Albert Berry made the first 
descent from an airplane at St. Louis in 
March, 1912, he had a big metal cone 
attached to a crosspiece in front of Tony 
Iannis' Benoist biplane. This held the 
silk and kept it from tangling. Later, the 
parachutes for airplane jumps were packed 
in big canvas bags. 

I made my first jump with one of these 
bag type 'chutes near Deepwater, Mo., 
in 1921. My brother and I were barn- 
storming with a standard plane. The peo- 
ple were all going up for rides so we 
thought we would give them an extra 
treat. We packed the 'chute in the big 
canvas bag and tied it to the outer strut 
at the tip of the lower wing by means of 
ropes. Then we snapped the ends of the 
harness straps to a bracing wire to keep 
them from whipping and took off. 

At 2,500 feet, I crawled out on the 






Before the parachutes are packed in their 
bags, they arc hung up in a high ceilinged 
room and thoroughly inspected to be sure no 
defect may bring disaster in an emergency 



wing, unsnapped the straps, fastened them 
to my harness, and then swung down, 
dangling under the wing. The bag was 
closed with a laced cord and a bow knot. 
When I reached up and jerked the knot, 
the whole inside of the bag fell out and I 
dropped, the 'chute opening as I fell. 

Modern parachutes are compressed, 
after being carefully folded, into square 
or oblong packs of khaki canvas. They 
are worn in three different positions: 
strapped to the chest, the back, or, in 
most cases with aviators, in such a posi- 
tion that they form a cushion to sit on 
during flight. A ''pilot "chute," equipped 
with a spring so it pops out like a jack- 
in-the-box when the rip cord is pulled, 
helps drag the main parachute out of the 
pack so it opens in the quickest possible 
time after trie ring is jerked. 

My first emergency jump was probably 
the most amazing escape I have had in 
sixteen years of flying. It was all over 
in a few ticks (Continued on page 101) 
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That future wars may be 
fought with gas and bomb 
attacks from the sky, as 
suggested in this drawing, 
has led to the invention 
in France of the new gas 
shelter shown below. In 
it a family would be safe 
from gas for many hours 



Germany, also fearing gas raids from the 
air, is training her soldiers and war dogs 
to wear gas masks. The photograph shows 
a dog, masked for safety, being held in the 
deadly fumes to accustom it to experience 



New Shelter from 

Poison Gas 

TESTED IN FRANCE 



f\ ROUND a little house with a conical 
/~\ roof, exhibited in Paris the other 
day, a knot of excited Frenchmen 
gathered. It could be erected quickly in 
any small space, the inventor declared, 
for protection against a poison-gas attack. 
When the owner's family hurried into the 
concrete shelter and slammed the air-tight 
door, they could live for hours, or even 
days, sustained by oxygen apparatus. 

Strange to American minds, the thought 
of a gas attack is no empty bogey to many 
Frenchmen. So seriously do they take it 
that gas masks have actually been placed 
on sale in French shops, and were adver- 
tised last winter as ''ideal Christmas gifts!" 
Germany, meanwhile, has begun a national 
campaign to train the public in self-pro- 
tection from gas raids. Russia is reported 
to require as many floors underground as 
above ground, when feasible, and rooms 
convertible into gasproof chambers, in 
newly erected buildings. 

What has made continental Europe so 
"gas-minded?" As a French military ob- 
server points out, aviation's rapid strides 
now bring danger of air raids and gas 
bombs to cities far from battle fronts. If 
another war conies, noncombatants will be 
exposed to more terrible perils than ever 
before. Faced with such a menace, many 
European countries are making nation- 
wide plans for civilians' protection. 




Above, a modern German 
Paul Revere, with a siren on 
his bike, ready to spread a 
gas attack alarm. At right, 
masked Berlin workers mak- 
ing their way to gas shelter 
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New War Tank Jumps Ditches 





Running at sixty miles an hour, this new war tank 
leaped into the air, cleared a twelve-foot ditch, and 
landed right side up thirty-five feet from take-off 

ROARING down a New Jersey field at a mile- 
a-minute clip, a few weeks ago, a four-ton 
machine of steel hurtled off an embankment 
into the air. It crashed to earth thirty-five 
feet from the take-off, right side up and unharmed 
by its spectacular leap. Three times repeated, for 
high Army officials, was this demonstration of a 
"jumping tank" that will vault trenches and shell- 
holes at full speed. 

The new tank owes its leap- 
ing ability to powerful springs 
on which the wheels are 
mounted. Their exact con- 
struction is the secret of J. 
Walter Christie, builder of 
high-speed tanks for the U. S. 
Army and inventor of the new 
jumping tank. It is known, 
however, that the springs 
make the tank leap upward 
when it hits a bump at full 
speed, much as a springboard 
gives a diver a boost. 

In actual combat the driver, 
crouching in a padded seat 
behind a steering wheel like 
that of a standard motor car, 
clears a trench by a fast take- 
off from a suitable raised spot. 
His skill in choosing the place of leaping, 
and his speed, determine the length of the 
jump. The springs absorb the terrific im- 
pact of landing. 

Remarkable aside from its jumping, the 
new 1 ,000-horsepower tank is believed to 
be the fastest ever built. Stripped of its 
endless treads, it was clocked at 110 miles 
an hour. Three-inch guns serve as arma- 
ment. 

Soon Christie plans to fit his jumping 
tank to be carried from place to place by 
a large airplane. This innovation in war- 
fare is a modification of his original plan 
to equip the tank with wings and pro- 
peller to fly it under its own power — a 
project that may be worked out later. 




Below, removing the endless treads from the jump- 
ing tank to try its speed when running on rubber- 
tired wheels. Above, tank without treads ready for 
test on smooth road where it went 110 miles an hour 

At left, view of front horizontal, incased spring on 
jumping tank. Details of the spring arc a secret but 
it is the spring that gives tank its power to jump 
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Explosions Drive Giant Turbines 




STEAM TURBINES 
AND DYNAMOS 



Sketch of a bank of 
new explosion engines 
installed in power 
house. The great 
cylinders generate 
steam at unheard of 
efficiency. The break- 
away drawing, ex- 
treme right, gives a 
view inside the cylin- 
der of an explosion 
engine and showc how 
it uses explosion heat 
to turn water to steam 
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GAS 
TURBINE 

COMPRESSOR 

EXPLOSION boilers," 
resembling giant automobile 
cylinders, will soon turn water into steam 
to drive turbines of ships and power 
houses. The boilers will be, in effect , the 
biggest internal-combustion engines in the 
world. Each one is large enough to swallow 
an entire automobile and more. Animated 
by oversize spark plugs, the cylinders 
chug-chug with a slow, measured beat, but 
no pistons move inside them. Instead, 
the concentrated heat of the explosion is 
trapped and used to vaporize water in a 
surrounding jacket. 

Ordinary steam boilers, domestic and 
industrial, burn their fuel under normal 
atmospheric pressure much in the fashion 
of a kitchen range. Seeking greater effi- 
ciency, engineers of the Brown-Boveri 
firm of Switzerland, designers of turbines 
and other machinery for some of the 



AUXU IAH 
MOTOR 
OR TURBINE 



world's largest power plants, conceived 
the idea of burning fuel under pressure 
and even exploding it. 

A compressor forces the fuel — gas, oil, 
gasoline, or coal dust — into the mammoth 
combustion chamber. Inlet valves close, 
and spark plugs ignite the mixture from 
forty to sixty times a minute. After each 
explosion, exhaust valves open, and scorch- 
ing exhaust gases, bearing the heat energy 
of the explosion, rush out through tubes 
in the top of the boiler. Here they turn 
water that surrounds the tubes to steam. 
Led down the side of the boiler, the ex- 
haust gases give up their remaining heat 



AUTO ON CABLES IS RIVER FERRY 




One of America's 
strangest ferries, a 
standard motor car 
running on suspended 
cables, now carries 
passengers across the 
Pudding River near 
Barlow, Ore. Two 
strands support the 
car, which runs under 
its own power, while 
a third, through a 
pulley cradle, steadies 
the vehicle at the top. 
The only alteration 
made to the car con- 
sisted of removing the 
tires and placing flat 
rubber bands around 
the rims for traction. 
The owner of the 
ferry says he can 
make the 120-foot 
crossing, 1.760 times 
on a gallon of gas. 
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to warm incoming water in a preheater. 
Finally the cool gases, still under pressure, 
enter a gas-driven turbine, rotated by their 
impact, which furnishes power for the 
compressor that feeds the boiler. 

Meanwhile, the steam is freed of water 
in a centrifugal separator and re-heated 
in a superheater coil within the explosion 
chamber of the boiler itself. 

Just as a motorist regulates the speed 
of his car by stepping on the foot throttle, 
so the output of the new explosion boilers 
is controlled at will by regulating the rate 
at which fuel is supplied. For starting, an 
auxiliary motor or turbine operates the 
compressor, and it may be cut in again at 
any time if the turbine is insufficient. 

Tests with an experimental explosion 
boiler at Baden, Switzerland, are reported 
to have shown almost unbelievable effi- 
ciency, indicating that it is possible, by 
this method, to extract more than 100 
percent f the heat that the fuel theoret- 
ically contains. The apparent paradox is 
explained by the fact that the exhaust 
gases, first cooled and then allowed to 
expand, are finally discharged at a tem- 
perature actually lower than that of the 
surrounding air. This "heat pump" effect 
has never before been used in such a 
machine. 
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0i n You 
Invent It? 




HERE is a coil of round brass 
spring wire, open-wound, as 
shown in the diagram. How 
would you make use of this coil to pro- 
duce a hollow flexible tube of the same 
diameter as the coil, without modify- 
ing the coil in any way? You are free 
to make any additions you wish, but 
the coil of wire, as shown, must be 
included in the finished tube. The 
solution of this interesting problem, 
which you are not likely to find es- 
pecially difficult, will be published in 
the November issue of this magazine. 



Last month you were shown a dia- 
gram illustrating the action of an or- 
dinary typewriter. You were asked 
to modify the mechanism in such a 
manner that the clatter of keys on the 
platen roll would be eliminated so 
your invention would result in a 
noiseless machine. Here is one solu- 
tion of this very interesting problem : 
When the key A is pressed downward, 
the force transmitted through bell- 
crank B, link C, and lever D acts up- 
on the jointed type-bar E, straighten- 
ing out the bend and pressing the type 
F into gradual but forceful contact 
with the platen roll G. This eliminates 
the hammer-blow which makes the or- 
dinary typewriter so noisy. The plat- 
en G should be made of metal, in- 
stead of rubber, so the gradual 
"squeezing" between type and platen 
may make as good carbon copies as 
the hammer-blow stroke. You prob- 
ably thought of other solutions to 
this practical problem but the one 
given here is the simplest and most 
satisfactory that could be given in a 
limited space. 




A 



Diagram showing how to solve last month's 
problem regarding a noiseless typewriter 



Baffling After-Dinner Stunts 



^"IGARS or cigarettes are practical- 
ly all you need to perform a num- 
ber of amusing and baffling stunts 
suitable for the relaxed period that 
follows a full dinner. Six of them are 
illustrated and explained on this page 
and only a couple of minutes' practice 
will be needed to enable you to do 
the most difficult of them. Once mas- 
tered you will get a lot of fun using 
them to dumfound your friends. 





MAGIC CIGAR 
STICKS TO HAND 
The position of the thumb 
has nothing to do with 
the clinging nature of the 
cigar. A hooked pin is put 
beneath the band and the 
point clings to the hand. 
Smooth gestures then will 
not dislodge the cigar. 
When passed to guests for 
examination the cigar is 
quietly slipped off the pin 



LIGHTING UP AT A 
DISTANCE. A match 
that is held six or eight 
inches below the end of 
a cigarette will light it 
as quickly as though it 
were held closely. It 
looks spooky but is based 
on the fact that the hot- 
test part of a flame is in- 
visible. If the match is 
moved slowly beneath 
the cigarette this hottest 
spot will easily be found 



A VANISHING CIGAR BAND. The 
band is in plain sight on the cigar 
but a slight movement of thumb and fin- 
gers causes it to disappear. To do this 
trick, remove the band, cut it in two, and 
glue one-half back in place. Then the 
band vanishes as the cigar is turned 





SMOKE WITH YOUR HANDS. Hold 
a cigarette as shown above with the 
hands tightly clasped. As the hands 
are slowly pressed together and then al- 
lowed to expand, the cigarette will puff 
exactly as though you held it between 
your lips and drew on it. The reason 
is that the movement of the hands cre- 
ates a small vacuum and air is drawn 
through the cigarette. It is simple but 
it will startle and bewilder the guests 



CIGARETTE GOES OUT. Cig- 
arettes that burn until deliber- 
ately extinguished, will go out 
of their own accord if placed on 
the end of a knife as shown above. 
The metal in the knife absorbs 
heat so fast tobacco can't burn 
but your friends, not remembering 
this simple fact, will be astounded 
A similar trick is illustrated 
right. A burning cigarette is 1; 
on table linen beneath which 
half dollar has been placed. Metal 
keeps the cloth from burning but 
don't try it on your best linen 
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Find Mother-of -Pearl Clouds Fourteen Miles Above the Earth 



Beautiful picture of "mother-of- 
pear!" clouds floating more than 
fourteen miles above Norway. They 
are at twice the height of cirrus 



Beautiful, iridescent 
masses have just been dis- 
covered floating fourteen to 
seventeen miles above the 
earth, and named '•mother-of- 
pearl clouds," adding a new 
fact to our knowledge of that 
little-known region, the strato- 
sphere. Clouds showing rain- 
bow tints have been observed 
before and some authorities 
believed they occurred at 
great heights. Recently Prof. 
Carl Stormer, Norwegian 
authority on auroras, accu- 
rately determined their alti- 
tude by the same method he 
uses to fix the height of 
northern light displays. This 
consists of taking simulta- 
neous photographs against a 
starry background from two 
or more observatories and 
measuring the relative displacement in 
the pictures. Thus he showed mother-of- 
pearl clouds to be far above the level of 
cirrus, the feathery ice cloud sometimes 



} 



Professor Carl Stormer at one of his observatory 
stations near Oslo, Norway, from which he photo- 
graphed "mother-of-pearl" clouds. Below, an- 
other kind of very high cloud, called noctilucent 



Cirrus, composed of tiny 
ice crystals, float at a 
seven-mile elevation and 
were once thought to be 
the loftiest of all clouds 



described as the loftiest of all the clouds. 

This discovery has heightened interest 
in another phenomenon, the '"noctilucent" 
clouds seen during summer nights. They 



are bluish white and not iridescent, and 
are believed to be dust clouds. Early 
observations indicate a possible height 
for these clouds of fifty miles or more. 



WARNING 
PEACOCKS CROSSINGl 
ROAD 



COPY 800 TREE LEAVES ON TABLE TOP 
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WARNING AT ROADSIDE 
PROTECTS PEACOCKS 

Motorists on the boulevard near 
Arcadia. Calif., may see the odd sign 
pictured here, believed to be the only 
one of its kind in the country. Its warn- 
ing concerns the welfare of Baldwin 
Ranch peacocks that occasionally cross 
the highway. The boulevard, smooth and 
wide, tempts to speed and hence the 
warning sign seemed necessary. 
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Complete lessons in 
botany are embodied in 
a ''nature table" 
d esigned by David 
French, of Pomona, 
Calif. It contains more 
than S00 inlaid copies of 
leaves from different 
species of trees, faith- 
fully executed from trac- 
ings of real leaves and 
made of wood from the 
trees represented. French 
spent twenty years col- 
lecting specimens of 
wood, including such 
varieties as mountain. 
Mahogany, camphor, 
orange and nine kinds of 
eucalyptus. An old stump 
standing unnoticed for a 
quarter century on a 

mountain road in Eldorado County, Calif., fur- 
nished a sample of incense cedar. The fragments, 
assembled under French's direction, make an 
unusually handsome piece of furniture. It is 
embellished with appropriate inlaid quotations 
from Emerson, Whittier. and Browning. 





Over 800 wooden 
copies of different 
leaves are inlaid 
in this table top 
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Whirlpool Tube Puts Hole in Sea 




REVOLVING 
PADDLES 
CREATE 
VORTEX," 
OR "HOLE" 
IN WATER. 
SO MEN ca: 
DESCEND 
TUBE 



Drawing shows how whirlpool 
tube literally bores hole in sea 
by forming a vortex with an open 
center down which rescuer goes 

IMAGINE being able to bore a 
hole in the sea, anywhere at will, 
to rescue the crew of a sunken 
submarine or to hunt undersea treasure! 

That is the feat designed to be accom- 
plished by an amazing ''whirlpool tube" 
upon which a patent has just been granted 
to Edward A. Adler. of the General Elec- 
tric Company. Consisting of a telescopic 
tube open at top and bottom, and a set 
of motor-driven paddles rotating at high 
speed, it operates upon the same principle 



Paddles, Revolvingat HighSpeed, 
Create Vortex Inside Which Life 
avers Go to Disabled Submarine 



that forms a hole in the water of your 
bathtub when the stopper is pulled. 

When the tube is lowered into the sea 
through a well in a salvage barge and the 
motor is started, Adler maintains, the 
entire column of water will be set whirling. 
Its own centrifugal force will draw the 
water to the sides of the tube, leaving a 
hole straight down the center. A salvager 
may descend a ladder through the hole, 
surrounded by churning water, without 
getting wet. and under normal atmospheric 
pressure. There will be no need of a diving 
suit. 

The ''whirlpool tube" differs from sal- 
vage devices previously built or proposed 
in that no effort will be made to keep it 
watertight, or to make an especially close- 
fitting joint with a derelict on which the 
tube's bottom rests. The force of the 
artificially created vortex will be more than 
adequate. Adler says, to expel incoming 
water and preserve the "manhole" in the 
tube. In fact, the only purpose of the 
cylindrical shell is to overcome the diffi- 
culty of controlling a vortex in open water. 

Uses for this tube will be manifold, 
Adler foresees. Besides its more spectacu- 
lar tasks in submarine rescues (as pictured 
by our artist on this month's cover) and 
the recovery of gold from sunken ships, 
it may be employed to collect oysters, 
edible seaweed, and other marine products 
from the bottom of the sea. 



NEW TOILET KIT FOR CAR HAS RUNNING WATER 

Soap, towel, running water, a mirror, 
and a clothes brush are contained in a 
toilet kit for motorists that adds only 
three-quarters of an inch to the thickness 
of a car's door. Patented by a Mississippi 
inventor, it allows a motorist to clean up 
at any time. The metal container is fas- 
tened to the door by four screws. When 
the kit is opened, the door of the com- 
partment swings out, the bowl drops into 
place, and water runs from a tank. 




Three views show toilet set for car: 
closed, water running, and in use 
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ew 
Aircraft 
Mou nted 
on Strange 
Machine 
Show Flying 
Qualities 
W ithout 
Leaving the 
Ground 



Above, loading an aircraft rocket with 
six pounds of powder for test at French 
field. Right, watching the rocket burn 

MANY a hopeful inventor's dreams 
are vindicated or blasted at one 
of aviation's strangest proving 
grounds, not far from Paris at 
St. Cyr, France, by a little electric car 
that runs along a railroad track with a 
third rail for power. 

Diminutive models or full sized aircraft 
are mounted on this car and whisked 
down the track at mile-a-minute velocity. 
Instruments on the car make a constant 
record of the exact speed, wind pressure, 
and strain on the machine undergoing test. 
Thus its behavior under actual flying con- 
ditions is determined before it takes to the 
air. The electric test car plays much the 
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Plane, with detachable cabin to be lowered 
with a parachute, is tested with the electric 
car. Note cabin freed from plane and at- 
tached to the *chute, already partially open 

same role as wind tunnels used elsewhere 
for tests of airworthiness, in which the air- 
plane or model is held stationary and air is 
blown past it. 

Latest of the devices to be tested upon 
the odd railway under the direction of the 
Trench air ministry was a model of an air- 
plane with a detachable cabin, designed to 
lower passengers of a disabled plane to 
safety by means of a giant parachute. The 
"clinogyre," a new French craft strongly 
resembling the autogiro in appearance and 
principle, and a helicopter designed by the 
French engineer Damblanc. also had their 
try-outs on the electric car. Other tests 
were made of a new rocket motor. 

POPULAR SCIENCE MONTHLY, 



iterial 



With wire saw, below, rock between shafts is cut away. The post 
maintains tension and guide wheels arc lowered to follow the cut 




Lowered into man-sized drill holes, 
experts recently passed upon the rock 
foundation for the proposed Prettyboy 
Dam site upon Gunpowder River to 
increase the water supply of Baltimore, 
Md. For this means of making a deep 
examination, shafts nearly sixty feet deep 
and a yard in diameter were sunk by a 
calyx drill. Geologists of Johns Hopkins 
University, who went down the holes, 
found the rock weakened by past geo- 
logic upheavals but able to support the 
proposed dam if care were taken not to 
jar the rock in excavating for the anchor- 
age. 

This ruled out blasting. Again the calyx 
drill was put into service. Its cutting 

TROLLEY CARS NOW TOURIST CABINS 

When a trolley line 
between Carlisle and 
Mount Holly, Pa., dis- 
continued operation, an 
enterprising hotel-keeper 
purchased the cars and 
made them into tourist 
cabins. Choosing an 
attractive site in a 
wooded grove between 
the two towns, he jacked 
up the trolley cars, 
removed the wheels and 
mechanical fittings, and 
attached neat trellises on 
both sides. A partition 
divided the interior of 
each car into two rooms. 
Beds, tables, washstands, 
and electric light com- 
pleted the equipment. 




Trolley car, with wheels removed, becomes attractive summer cabin 



Calyx drill with which deep shaft was cut so 
engineers could inspect Maryland dam site 

TREES SUGGEST ARIZONA 
DROUGHT IN 300 YEARS 

To forecast rainy and dry seasons, 
engineers planning a big hydroelectric 
development on Salt River. Arizona, have 
been taking borings of tree trunks. Rings 
of growth, they say. have shown droughts 
in the years near '700, 1000, 1300, 1600, 
and 1900 a.d. The regularity of their 
recurrence forecasts a drought in 2200. 
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HOW THE MACHINE 

obberies 



Amazing Exploits of Organized Gangs 
Who Steal an Entire Railroad, Loot 
Museums y and Take Autos by Wholesale 



Risking death at every instant, thieves cut loose 
and made off with 150 miles of copper wire that 
was at the time carrying a 144,000-volt current 



ON A bright sunny morning, the 
manager of a Long Island. New 
York, golf club began his round 
of inspection. He whistled as he 
walked over the velvety fairway soon to 
be trod by light-hearted golfers. 

Then the sun seemed to stop shining, 
at least for the manager. 

His fifth green, his favorite, -where was 
it? 

He broke all records, golfing, running, 
and leaping, from that spot to his office. 
His language outdid anything uttered 
theretofore on that course as he phoned 
the nearest police station. 

"Stole your -what?" ejaculated the desk 
sergeant. "Stole your whole golf green? 
Well, IU be . . . ." 

Two detectives, after four days of 
work, found that lost green. That was 
quick work, for they had a large island to 
search, much of it covered with green. 
The lost fifth green was found neatly 
stacked in a cemetery miles from the golf 
course. The thrifty keeper had purchased 
the truckloads from some young men. he 
said. And that was that. 

The 400 square yards of turf were duly 
replaced, but the mystery of how this 
remarkable theft was "pulled off" in a 
single night, without raising an alarm, 
remains unsolved. Only a well-organized 
band with plenty of men. trucks, guns, 
and nerve could have done it. 

Many large thefts recently have been 
achieved without leaving a clue. From 
the "pick-up" men to the final "fences," 
and the shadv financiers who sell the 



spoils and pay off the 
gang, organizing abil- 
ity is evident. 

Last winter two un- 
usual jobs were pulled 
off. A quantity of ice 
was stolen from a city 
reservoir in New 
York State. The ice 
was expeditiously har- 
vested and removed — 
a cool job if there ever was one. 
And who could hope to identify ice 
as his own? 

About the same time, two pro- 
prietors of a Brooklyn, N. Y., cloth- 
ing store unlocked their doors for 
the day and found that 300 suits 
and overcoats had been stolen dur- 
ing the night. Such things are hard 
to trace in a large city. They change 
hands quickly. 

Following close on this theft. 
Boston thieves lifted half a million 
razor blades from a garage where they 
were stored awaiting shipment. The $30,- 
000 worth of double-edged blades would 
supply the entire 
underworld with 
close shaves for a 
long time. 

Sharpers along a 
different line caused 
an unexpected 
drought some 
months ago. In the 
dead of night they 
carted away a half- 
mile of lead pipe 
from the Enfield, 
Mass., water sys- 
tem. Many were de- 
prived of water, and 
one can imagine 
their amazement as 
well as indignation. 
We expect water 
pipes to "stay put." 

In connection 
with water, the re- 
port of a queer theft 
comes from Chicago. 111. A man in that 
city was arrested recently for making 
away with 123 bathtubs! 

A million barrels of crude oil is another 
item on this list of bigger and bolder rob- 
beries. Not long ago, Texas rangers placed 
a dozen men under arrest in the East 
Texas oil field on a charge of tapping pipe 
lines from five wells and stealing that 
amount of crude oil. By means of by- 
passes, or pipes leading around the flow- 




Forced out of his truck 
driver leaped into a tax 
covering the truck when 



recording meters, they had obtained the 
oil over a period of more than seven 
months and shipped it to refineries without 
being detected. 

Two million wasps formed the strange 
loot of thieves in another large scale 
robbery in California. The insects, known 
as gall wasps, were stolen from the fig 
ranch of Dr. H. C. Moore, near Merced. 
These insects, which produce balls on the 
leaves of oak trees, are bred in large num- 
bers for use in the fig orchards where, in 
laying their eggs, they fertilize the blossoms 
by carrying pollen from flower to flower. 

For sheer nerve it would be difficult 
to outrival the "live-wire" thieves of 
Michigan — the state that produces two- 
thirds of those swift vehicles which make 
wholesale robbery possible. Last October 
officials of the Consumers Power Com- 
pany were simply astonished when told 
that 150 miles of copper wire had van- 
ished from the high-tension lines between 
Grand Rapids and Marshall! 

The lines at the time were carrying a 
heavy load of current. The robbers must 
have climbed the steel towers, risking in- 
stant death, to cut 
loose the heavy 
wires. In some unex- 
plained way, they 
side-stepped the 
144,000-volt electro- 
cution that awaited 
them and removed 
sixteen tons of cop- 
per wire. 

The theft, unique 
in the power world, 
must have caused 
the owners of the 
world's greatest dia- 
mond mines, in 
South Africa, to 
wonder just how ef- 
fective their electri- 
fied barbed-wire en- 
tanglements would 
be against such mod- 
ern Big Business 
robbers. 

Stealing motor cars does not pay. Three 
out of four are recovered, often by insur- 
ance company sleuths. But wholesale 
thieves have succeeded in getting away 
with whole truckloads of valuables. Not 
long ago a large truck, loaded with nearly 
$5,000 worth of motor accessories, was 
held up by armed men near Roselle Park, 
N. J. The driver and helper were forced 
into a sedan, and two masked men drove 
the loaded truck awav. 



loaded with silk, the 
i and gave chase, re- 
it crashed into a car 
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Last year, in a raid on 
New York's garment cen- 
ter, a truckload of clothes 
worth $20,000 was driven 
away. Two of the robbers 
were captured, but the driv- 
er got away with the loot. 
In another holdup $22,000 
worth of cigarettes were 
taken. Trucks played their 
part when eight men stole 
eight tons of peanuts from 
a storage house in East Al- 
bany, Ga., a short time ago. 

An attempted truck rob- 
bery failed when thieves 
forced a driver to turn over 
his truck loaded with $6,500 
worth of silk. The driver 
leaped into a taxi and gave 
chase. The fleeing truck ran 
into a car and the robbers abandoned 
their haul. Three days later six bandits, 
with sub-machine guns and sawed-off shot- 
guns, made away with $30,000 worth of 
silk, about 12.000 pounds. The driver and 
his helper put up no fight when they saw 
the battery of guns. 

Soon after that coup, six gunmen got 




New Jersey bandits kidnaped the driver and helper of a silk-laden truck, tied them to trees, and escaped 




Returning from the theater, this Long Island 
couple found their 15-foot magnolia tree gone 



away with an even richer haul — $50,000 
worth of silk — when New Jersey bandits 
kidnaped a driver and helper and tied 
them to trees. A large bridge party in 
New York was seriously upset when the 
driver of a truck hauling twenty dozen 
chairs and card tables for the bridge play- 
ers came out of a coffee shop to find his 
truck stolen ! 

Another unusual truck theft, at Mont- 
clair. N. J., nearly "stopped the show" 
for Princeton's male dramatic society, the 
"Triangle Club," last winter. Two hours 
before the performance was scheduled to 
start, the collegiate actors discovered that 
the truck containing all the costumes and 
make-up to be used in their musical com- 
edy had been stolen from in front of the 
theater. At the insistence of the audience, 
however, they went on with the show, 
leading "ladies" singing in tweed suits 
and trousered "chorus girls" going through 
their steps! 

Frequently in truck thefts neither ma- 
chine nor valuables can be found. They 
vanish and the insurance company pays 
the losses. 

Stealing a single automobile is no long- 
er profitable, but taking a job lot is an- 
other matter. A patrolman in Newark. 
N. J., stopped on his beat to admire the 
bright new cars in a large showroom. 
When, some hours later, he again passed 
the windows, every car had vanished! 
Fifteen of them, the entire stock, had 
been removed, and the lock was unbroken. 
That would have been a good case for 
Sherlock Holmes himself. 

European thieves are more discriminat- 
ing in selecting their loot. Not long ago 
ten valuable paintings were stolen from a 



collector's office in England, along with 
rare Persian silk and woolen rugs. Flem- 
ish tapestries, and ivory carvings. Not a 
sound was heard during the robbery. At 
Vienna an arsenal was looted of museum 
pieces consisting of 200 golden crosses, 
an antique silver statue of an ox filled with 
ducats, and other treasures of great his- 
torical interest. 

~VJO ONE has stolen a complete museum 
— as yet — but last spring Joseph A. 
Fuerstman, a lawyer of Newark, N. J., 
had almost that experience. He repaired 
his two and one-half story frame house, 
built a new fence around it, and offered it 
for rent. A month later when he went to 
look at it, he found only the cellar left. 

Detectives found that families living 
on the street had torn down the house 
and fence piece by piece, using the lumber 
for firewood. 

In Rockville Center, L. I., the other 
evening, when Fred Willard returned with 
his wife from a moving picture show and 
turned his car into the driveway, he could 
scarcely believe his eyes. A fifteen-foot 
flowering magnolia tree, which had been 
in full bloom on the lawn when they left 
for the theater, had disappeared. Neigh- 
bors recalled having seen a truck, appar- 
ently having motor trouble, stop in front 
of the house and a gang of men dismount. 
No attention was paid to them and the tree 
was not missed until the owner returned. 

New Year's pranks are not always hu- 
morous. Last year a former motorman 
stole an empty trolley car from the barns, 
and ran it for seven miles. No doubt he 
got the kick of his life by passing up all the 
waiting passen- ( Continued on page 99 ) 
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Smokestack Is Ventilator in New Liner 




New French liner that has only one streamlined funnel which is also used as a ventila- 
tor, air being drawn in underneath the rim and forced into all parts of the big vessel 

KILL JAPANESE BEETLES IN NEW 

Six hundred box-shaped death chambers of wire 
screen are aiding U. S. Department of Agriculture exper- 
imenters at Moorestown, N. J., to learn the best way 
of controlling the Japanese beetle. Each box houses a 
colony of the insects and exposes them to a poison. 
Experimental plots of ground are then treated with 
the insecticides to find whether they are as 
effective in the field as upon caged beetles. These 
areas bear signs warning the public, "Treated 
riot. Please Keep Off." 





In oval, death traps at Moorestown, 
N. J., in which various poisons are 
tested in killing Japanese beetles. 
Above, one of the experimental plots 
treated with poison in research work 



HOLES IN SPECTACLES SHUT OUT GLARE 



Glare-proof goggles con- 
sisting of aluminum cones 
fitted to the rims of spec- 
tacle-like frames have been 
invented for night driving. 
The user watches the road 
through small holes near 
the apex of the cone. The 
holes, slightly to the right 
of the apex, automatically 
cut out the light beam of 
an approaching auto. When 
meeting a car at an inter- 
section, the wearer, tilting 
his head forward a little, 
lowers the apex holes, and 
prevents the light beam 
from entering the eye. 
Holes of the same size on 
the outer sides of the cones 
give a view of the sides of 
the road at all times. 




Smokestack, ventilator, and grand 
staircase are combined in one on the 
new French liner Champlain. To 
reduce air resistance, the huge fun- 
nel is streamlined. An oval center 
passage carries the smoke away 
while fresh air, entering the funnel 
under a rim extending around the 
entire top, is used to ventilate the 
vessel. Below, the passage houses 
one of the grand staircases, passen- 
gers entering through two doors at 
the base of the funnel. 




Close-up of double service funnel which, 
shaped like a big flatiron, holds stairway 

USES AUTO'S ENGINE TO 
RUN SCISSORS GRINDER 

Junking his horse-and-wagon outfit, a 
New York scissors grinder fitted a porta- 
ble grinding unit of his own design upon 
the fender of a car. The engine drives it 
through a belt and pul- 
ley, installed ahead of 
the fan belt. Wherever 
the car stops, a crowd 
collects and business is 
brisk. It takes only a 
few minutes to remove 
the unit when using the 
car for pleasure. 

* 



Holes near center of these driving glasses shut off light 
beam and prevent glare; holes at side give lateral vision 
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Masked Flyers Spray Insect Poison 




Caterpillars ravaging German forests 
are now attacked from the air with a new 
kind of poison. This white powder, 
sprayed from airplanes, settles in a dense 
cloud and destroys the larvae. So irritat- 
ing is the powder that workers wear gas 
masks to protect their throats and lungs 
while they load the bins of the planes. 
Pilots are similarly protected. Calm morn- 
ings and Ovenings are chosen for the 
spraying, since winds arising during the 
heat of the day might disperse the powder 
too soon. A director in charge of the oper- 
ation follows its progress by phone with 
the aid of masked observers. 



Pictures show plane spreading insect poison above forest, masked 
workmen loading poison on plane, and observers in sprayed area 




ROBOT ANSWERS PHONE, TAKES MESSAGE 



A secretary that never talks back is 
the invention of S. Young White, New 
York engineer. His robot will answer 
your phone and take the caller's message. 
It will also make a call for you; for 
example, if you want a long-distance mes- 
sage transmitted at night, you have only 
to dictate it to the automatic secretary 
and it will call up the party, deliver the 
message at any predetermined hour, and 
record the reply. 

The device needs no direct connection 
with the telephone wires. When the phone 



bell rings, an ' exploring coil" in an attach- 
ment mounted just above the bell box 
is energized by electrical induction. It 
waits just fourteen seconds, and then 
operates an arm lifting the telephone re- 
ceiver from the hook. A phonograph at- 
tachment informs the caller that the 
robot will record the message. 



Automatic secre- 
tary on the desk 
answers phone 
calls, takes mes- 
sage, but docs not 
interfere with reg- 
ular use of phone 



THREE PLANES WRITE BIG 
QUESTION MARK IN SKY 

Question marks a mile long were 
written in smoke recently in the sky near 
Rome. Italy. Flying in formation, three 
pursuit planes wheeled above an airfield 
trailing white clouds of chemical vapor. 
A fast, merry-go-round circle left a dot 
in smoke. Then a sweep across the sky 
formed the rest of the question mark. 





Exploring coil 
of robot is seen 
mounted above 
phone bell box 
and 19 operated 
by induction 
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This 1,380-foot span will cross the East River but it will be only a small part of the 17,000-foot bridge planned for New York 



New Three- Way Bridge for Cars Will Be 17,000 Feet Long 



New York, city of islands, now 
plans to solve one of its knottiest 
traffic problems with a three-way 
bridge for motor cars. The Y-shaped 
structure, carrying vehicles between 
the boroughs of Manhattan, Queens, 
and the Bronx, will save untold 
time for motorists who now use 
ferries or make long detours to 
existing bridges to cross the natural 
water gaps separating the boroughs. 

By virtue of its magnitude and 
design, the new Triborough Bridge 
will be unique among engineering 
projects. Its three arms will total 
more than 17.000 feet in length, 
including a 1,380-foot span across 
the East River that by itself would 
rank among the great suspension 
bridges of the world. All arms join 
at a level high above the ground of 
Randall's Island. With three streams 
of traffic converging at this point, 
a ramp has been designed to dis- 
tribute cars in the direction they 
wish to travel. Engineers estimate 
the bridge will cost $32,000,000. 




Upper view shows the ingenious ramp of three-way bridge that will permit traffic to move in any 
direction it pleases. Above, air view of a model of the entire Triborough Bridge, seen from Queens 



AIR BLOWER DRIVES STRANGE FRENCH BOAT 



Devoid of propellers is a new 
French craft that runs by "jet pro- 
pulsion." Its power plant consists 
of a four-cylinder, sixteen-horse- 
power gasoline motor driving an 
air blower. Compressed air from 



the blower is shot toward the stern, 
along open slots on the underside of the 
hull, propelling the craft forward at a 
speed said to attain nearly forty miles an 
hour. The flat-bottomed boat draws only 
nine inches of water. 




FLIES RAISED TO ORDER 
FOR INMATES OF ZOO 

Pampered captives at the National 
Zoological Gardens. Washington, D. C, 
enjoy a diet of flies raised especially to 
their order. Bred in the pyramid-shaped 
cages of the ''fly farm," as shown in the 
photo, the insects are collected in milk 
vbottles and fed to frogs and lizards. 



Strange French boat, with nine-inch draft, which is driven by compressed air from a blower 
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"Flying Fish/' Our Army's Newest Plane, Hits Terrific Speed 



Streamlining gives the 
U. S. Army Air Corps newest 
plane the appearance of a 
flying fish. The machine is 
known officially as a semi- 
low wing monoplane for light 
bombardment, and military 
utility has dominated its 
design. It is constructed of 
aluminum alloy throughout. 
The landing wheels are drawn 
up in flight, reducing air 
resistance and approaching 
the much-sought aeronautical 
ideal of a flying wing. Two 
powerful engines mounted on 
the wing propel the machine 
at terrific speed. 




Highly streamlined, this newest of the U. S. Army planes gives the appearance of a flying fish 
when in the air. It is powered with two engines and in tests has attained unusually high speed 



RAILROAD WORKERS BUILD MODEL OF CRACK TRAIN 



Working during their spare time, 
employees of the Santa Fe railroad at 
Topeka, Kan., have built a remarkable 
model of one of the line's crack trains. 
The locomotive is about five feet tall and 




This model of a crack Kansas 
train, complete in all details, 
was built by railroad em- 
ployees in their spare time 



NON-SKID PADS CLAMP 
TO CAR'S PEDALS 

Easily and firmly attached to your 
car are rubber pedal pads that keep your 
feet from slipping off the clutch and 
brake controls. Sliding metal hooks on 
the back of each pad grasp the pedal 
securely when brought together by turn- 
ing a connecting screw, much in the man- 
ner of attaching skates with a key, as 
demonstrated in the photograph below. 
The rubber surface of the pad is corru- 
gated in a non-skid design. 



runs under the power of an old four-cyl- 
inder automobile motor. Actual smoke 
from burning oil comes from the smoke- 
stack to give the illusion of reality. Each 
coach is made of steel and electrically 
lighted. 

The '"train" runs 
upon rubber-tired 
wheels. In the din- 
ing car are tables 
with linen laid and 
each chair occupied 
by a doll diner. 
There is an obser- 
vation car with 
brass railing at the 
rear and folding 
chairs on the plat- 
form. All seats are 
upholstered in plush, 
and leather covers 
drawing room chairs. 




PARKED CAR GUARDED 

BY ELECTRIC "FEELER" 

An ingenious "electric feeler" guards 
a parked car while its owner is away, 
sounding the horn if a careless driver is 
backing into it. This curved metal arm 
with an electric switch at its base is 
mounted on the car's bumper about 
eighteen inches from the left end. A light 
touch on the arm is sufficient to close 
the switch and sound an alarm on the 
car's horn. 



NEW AIRPLANE DOPE DEFIES BLOWTORCH IN TEST 

Developed especially for airplane use, 
a new fireproof dope has been adopted 
by German airplanes, following success- 
ful laboratory tests. In one of the exper- 
iments, a wooden slab was coated with 
the compound and exposed for twelve 
minutes without damage to the heat of a 
blowtorch. A model airplane was used in 
another test, the wings and fuselage 
being treated. Bathed in the shower of 
tlame and sparks seen in one of the pho- 
tographs, they emerged unharmed. 





Rubber non-skid pad that can be fastened to 
brake and clutch pedal by mere turn of screw 



Above, model air- 
plane treated with 
new fireproof dope 
developed in Ger- 
many was uninjured 
by shower of flame. 
At right, slab of 
treated wood does 
not burn when in the 
flame of a blowtorch 
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AUTOMATIC OIL FURNACE 



Boiler and hot water heater are combined in the furnace two views of which arc shown above. 
At left is seen the exterior of the heating unit and at right, top of boiler with cover removed 




VERSATILE HANDLE. Long 
enough to reach the bottom of the 
tallest glass, this handle not only 
stirs but can be used to pull 
corks, open bottles, remove caps, 
and squeeze lemons or oranges 



GLOVES PEEL POTATOES. Can- 
vas gloves, below, have palms covered 
with thin strips of twisted and stretched 
copper. When a potato is grasped and 
rubbed with a rolling motion between 
them the peel is removed. A bit of 
metal on one glove digs out eyes 




RUBBER HAND BRUSH. When used with 
soap and water, this brush, of rubber, does not 
injure the hands and cleans them thoroughly 

BROILER TURNS ON GAS. When the handle 
of the broiler, left, is pushed down it puts the meat 
into cooking position and also turns on the gas 
and regulates the heat while the food is cooking 
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Tools to Minimize Labor 




ROAST CAN'T SLIP. Holding devices 
on this meat tray prevent roast from 
slipping while being carried or carved. 
A spring, in each grip, holds meat so 
carving can be done with one hand 



BRISTLES AND RUBBER. Into this 
sponge rubber brush, bristles have been 
set so that it is really a combination 
bath brush and sponge. Bristles arc so 
attached that they do not easily (all out 




WATER AND AIR FAN. Your room is cooled 
and moisture added to air with this electric fan. 
The fan is behind a reservoir of water agitated 
by a rubber belt so fan sends out a fine spray 



GLASS JAR 
TOPS REMOV- 
ED. Heavy ridges 
inside this rubber 
ring are designed 
to grasp top of a 
glass jar of any 
size and hold it so 
firmly it can easily 
be twisted loose 



NO DUST IN CORNERS. Four-sided 
blocks, shaped to fit in stair corners, can 
be put in place and held with a drop of 
glue. They keep dust from gathering in the 
corners and make it easy to clean stairs. 
Once in place, they can be stained to match 
woodwork and add to appearance of stairs 





AUTOMATIC DOOR HOOK. Screen doors 
are held shut with a hook that expands or 
contracts to allow for swelling or shrinking 



LID AND KETTLE. A series of different- 
sized rims, in the bottom of this kettle, 
make it possible to use it on almost any 
saucepan. When placed on saucepan, it 
becomes a cover and at the same time water 
can be boiled in it by heat of cooking food 




YOU CAN'T LOSE THIS CAP. Quickly 
attached to tubes of dental or cold cream, 
this rubber cap is held to the tube by its 
rubber ring, and thus cannot be mislaid 



1 



COMB CLEANER 

With brushes for jaws 
and spring tongs that 
are tightly fitting, this 
new comb cleaner has 
no trouble in removing 
hair and dust from the 
comb. It is itself read- 
ily cleaned for further 
use by washing in run- 
ning water with soap 




HOLDS COLLAR BUTTONS. Tics arc kept 
handy and in order on this novelty rack and 
in addition it carries, in a groove, the but- 
tons for a man's shirt so they are never lost 
and cannot escape to hide under the bureau 
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Experiments with GAS 



Simple Apparatus, Easily Arranged, 
That Can Be Used to Demonstrate 
Industrially Valuable Properties of 
Gases, Solids, and Common Solutions 



D 



INVERTED 
JAR CON- 
TAINING 
HYDROGEN 



OLIVE 
BOTT 



WATER 




k O YOU remember 
when, as a boy, 
you left your gas 
balloon pressing 
against the ceiling when 
you went to bed and the 
next day found it on the 
floor, full of wrinkles and 
half deflated? And how 
you blamed the balloon- 
man for not having tied 
the thread tightly? The 
truth is that no matter 
how tightly the thread 
was tied, the hydrogen 
would leak out through 
the rubber itself. Such a 
flow or escape of a gas is 
called diffusion. 

All around you. in hun- 
dreds of ways, this proc- 
ess of diffusion is going on. Mil- 
lions of motorists, for example, 
wonder why their tires go down 
and have to be pumped every so 
often, when there are no leaks 
tubes. Diffusion is the answer. Molecules 
of air are constantly finding their way 
through the maze of invisible pores in the 
rubber to join their relatives in the out- 
side atmosphere. 

Here is a way to demonstrate in a 
dramatic manner the effect of diffusion. 
Set up a hydrogen generator consisting of 
a test tube containing a lye solution into 
which some pieces of scrap aluminum 
have been dropped. Now take a small 
funnel made from the top of a bottle and 
over the large opening, fit tightly a piece 
of thin balloon rubber, using rubber 
bands to hold it in place. Now hold the 
funnel rubber side up and push the de- 
livery pipe from the hydrogen genera- 
tor up into the funnel. Allow the gas 
to flow into the funnel until the air has 



CARDBOARD 
GLUED OVER 
FLOWER POT 





THREE EXPERIMENTS IN DIFFUSION OF GAS. At left, flower- 
pot, filled with hydrogen and sealed with air-tight cardboard and, upper 
left, inverted funnel containing hydrogen and closed with rubber while, 
at upper right, a closed bubble pipe in an inverted tumbler into which 
hydrogen is permitted to flow. In the first two cases the gas passes 
through the cardboard and rubber faster than air can escape and thus 
creates a vacuum that causes the water to rise. In the pipe test, the 
gas, entering the bowl, increases the pressure and moves water in U tube 



been forced down and out 
around the generator deliv- 
ery pipe. Then quickly fit a 
cork, containing a piece of 
glass tubing, to the neck of 
the funnel and set up as 
shown above, with the end of the tube 
immersed in a beaker of water. In a few 
seconds the water will begin to rise into 
the stem of the funnel. 

This action is explained by the kinetic 
theory of gases which assumes that all 
molecules of gases are in motion. The 
molecules of hydrogen gas inside the fun- 
nel, being lighter and smaller, move out 
through the rubber faster than the heav- 
ier and larger air molecules can get in 
through the rubber, so a vacuum is formed 
within and water rises up the stem to 
equalize the pressure. Illuminating gas, 
which contains hydrogen, can be used 
instead of pure hydrogen gas. 

A clay bubble pipe is porous and if the 
stem of the pipe is fitted with a glass U 
tube by means of a rubber tube, and 
mounted as shown at upper right, a still 



Do You Know Your CHEMISTRY? 

Before you read this article, see if you can answer correctly the follow- 
ing questions. The answers are given in the text on this and the next page. 

1 How does air get out of a perfectly good auto tire? 

2 What is this process called? 

3 Will anything besides gas act in the same way? 

4 What is meant by saturation and supersaturation? 

5 Why does some dyed cloth change color on rainy days? 



more interesting experiment in diffusion 
can be performed. The bowl of the pipe 
must be closed by means of a tight-fitting 
stopper. Invert a tumbler over the bowl 
of the pipe and hold the end of a tube 
from which hydrogen or illuminating gas 
is issuing in the inverted tumbler. The 
gas will soon drive out the air. It will also 
go into the pipe by way of the invisible 
tiny holes in the clay. 

A/f OLECULES of air within the bowl 
of the pipe are also coming out 
through the holes, but the hydrogen mole- 
cules get through so much faster that 
more hydrogen goes in than air comes 
out. This, of course, increases the pres- 
sure within the pipe and the water in 
the U tube is pushed over into the other 
arm. You may omit the U tube, if you 
prefer, and thrust the stem of the bub- 
ble pipe directly into water and note the 
bubbles coming from the end of the 
stem. 

If a miniature flowerpot is used in- 
stead of the bubble pipe, the surface avail- 
able for the diffusion process is greatly 
increased. Enough pressure will be pro- 
duced to force a stream of water through 
a medicine dropper. The flowerpot should 
be closed by cardboard, using wax. A 
stopper carrying a tube is fitted into the 
hole in the bottom and passes into an 
olive bottle as shown in diagram above. 
The apparatus should be tested for leaks 
by blowing into the medicine dropper. 
The experiment will fail if leaks are pres- 
ent. 

Liquids also diffuse, though more slow- 
ly than gas, and the speed varies with 
different solutions, as some simple experi- 
ments show. Fill two test tubes with 
water and into one drop some crystals of 
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TO TEST AN ELECTROLYTE. With this apparatus it is easy to determine whether 
a chemical solution is a conductor of electricity. When acids, alkalies, or salts arc 
dissolved in water, the resulting solution is an electrolyte, or conductor of electricity. 
If the electric lamp glows when the wires are inserted in a liquid, it is electrolytic 




copper sulphate or nickel ammonium sul- 
phate to produce a highly colored solu- 
tion. In the second tube suspend the same 
kind of chemical in crystal form in a lit- 
tle copper wire basket so that it is at the 
top of the tube. The crystal in this second 
tube will dissolve and the solution formed 
will settle throughout the water in the test 
tube in perhaps a minute or two. If un- 
disturbed, it may take several months for 
the solution in the first tube to become 
uniformly colored. At first the dense solu- 
tion will stay at the bottom of the tube, 
but the colored solution will eventually 
diffuse throughout the entire test tube by 
the same process of molecular action that 
caused the novel effects with gas. Advan- 
tage can be taken of this experiment in 
dissolving quantities of crystals in water. 
Solution will be effected very quickly if 
the crystals are contained in a bag or 
suitable perforated metal or glass recep- 
tacle at the top of the water. 

"I UST as some chemicals go into solution 
J slowly if conditions are not favorable, 
it has been found that some chemicals 
come out of solution very rapidly. 

If chemical solutions of salt, copper sul- 
phate, sugar, or potassium nitrate are al- 
lowed to evaporate slowly, the substances 
dissolved will gather in large crystals. 
If the solutions are heated to hasten evap- 
oration, small crystals are formed. In 
either case, when the solution is just about 
ready to crystallize, the solution is said 
to be saturated. If more of the crystals 
can be dissolved in a saturated solution 
without causing crystallization, the solu- 
tion is said to be supersaturated, and then 
a slight jar or jolt will cause the whole 
solution to crystallize almost instantly. 

In making carbon dioxide gas using 
marble chips and muriatic, or hydro- 



chloric acid, the solution which re- 
sults is calcium chloride. To make calcium 
chloride show the properties of supersatu- 
ration, heat it gently until a piece of marble 
in it no longer gives off carbon dioxide 
gas. Then remove the marble chip. Con- 
tinue heating until a thick syrup is formed. 
Allow to cool to room temperature with- 
out disturbing the liquid. If the vessel is 
now gently twirled after cooling, the thick 
solution will immediately change to a 
solid mass of calcium chloride crystals. 
The crystals will become exceedingly 
warm when this happens. 

Practical use is made of this fact in 
some of the chemical heat bottles and 
bags. Crystals of photographer's hypo, 
sodium sulphate, sodium acetate, or fer- 
ric nitrate when heated without water in 
a flask or beaker become liquid, and final- 
ly syrupy. In this condition they can be 
made to crystallize out immediately by 
shaking or by adding a small crystal of 
the substance. In some cases the crystalli- 
zation is slow, but fast enough to watch 
the crystals grow. Sometimes the growth 
is an inch a minute. 

XXZHEN crystals are dissolved in water, 
' * the solution will exhibit a variety of 
properties. If the crystals or solid is an 
acid, an alkali, or a salt, which is the 
product formed by the reaction between 
an acid and an alkali, or base, then the 
solution formed in water always is a con- 
ductor of electricity, and is said to be 
ionized. A simple apparatus to distinguish 
electrolytes from nonelectrolytes can be 
made from a lamp, mounted on a board 
and connected to the house lighting sys- 
tem. Drawing and photograph above show 
the arrangement. The lamp will light 
when any conductor is placed across the 
two stiff copper wires, which are mounted 



DISSOLVING 
CRYSTALS. If, 
into a test tube 
tilled with water, 
crystals of chemi- 
cals are dropped, 
they diffuse very 
slowly through the 
water, often re- 
quiring months. If, 
however, the crys- 
tals are placed at 
the top of the liq- 
uid, solution wiil 
be effected in one 
or two minutes 



EVAPORATING 
| DISH 



Drawing shows how to 
arrange an evaporating 
dish to be used in re- 
ducing saturated solu- 
tion to syrupy condition 




on the board and which can be dipped into 
a small vessel of solution to be examined. 

Dipping the ends of the wires into 
solutions of copper sulphate, salt, potas- 
sium nitrate, acids, alkalies and similar 
chemicals will cause the lamp to light. 
Some solutions will cause only a faint 
glow. Use the same amount of substances 
and water when experimenting. Interesting 
tests can be made on alcohol, sugar solu- 
tion, distilled water, vinegar, soft drinks, 
and also on dry salt or sugar. 

AN IMPORTANT property of solutions 
** is their strong tendency to remain in 
the liquid state. It is for this reason that 
solutions have higher boiling points and 
lower freezing points than the solvents 
from which they were made. Honey — a 
simple solution of sugar and other sub- 
stances in water — for instance, may be 
exposed to the air almost indefinitely 
without evaporating, while water under 
the same conditions will soon disappear 
completely. Similarly, sea water, another 
solution, remains unfrozen while fresh 
water cooled to the same extent will be- 
come covered with ice. It is this property 
of solutions to remain in the liquid state 
that makes it possible for us to melt ice 
by sprinkling it with salt and to test milk 
for the addition of water by carefully 
determining its freezing point. 

The parts of a mixture can often be 
separated by taking advantage of their 
difference in ( Continued on page 86) 
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ELECTRIC CLOCK SPEEDS FARM AUCTION 




Electric "clocks" are now used in 
Germany to speed up farm auctions. 
VVagonloads of produce are displayed. 
Then the buyers take their places in 
stalls, and the auction begins. As each 
load is put up for sale, the hand of the 
clock starts moving from 100 downward. 



indicating the sale price. When the 
price is satisfactory to any buyer he 
pushes an electric button that stops 
the clock's hand. If the hand reaches 
too low a figure, the owner may 
push a button flashing the words 
"'no sale." 




FISH LIVES IN SEALED GLOBE 

Sealed in an air-tight globe, a goldfish 
recently lived for three months at the North 
Dakota Agricultural College, at Fargo. Within 
the globe, water plants were fed by the carbon 
dioxide given off by the fish and produced 
oxygen, while the fish ate the plants. 



USE STEAM SHOVEL 
TO UPROOT TREES 

During the building of a road 
near a Chesapeake Bay summer 
resort, the problem arose of 
removing a number of fair-sized 
trees. Ordinary methods of cutting 
them down and removing the 
stumps would have delayed the 
work, so the contractor used a 
powerful steam 
shovel. With this 
he uprooted the 
trees bodily, to the 
delight of numer- 
ous spectators. 
Moreover, the 
holes left by the 
improvised tree- 
puller were said 
to be smaller and 
to require less 
filling-in than ordi- 
narily would have 
been the case. 




Steam shovel uproots trees and swings them out of road builder's way 
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Cash Prize 

WINNERS 

in our July 
Heroes of Science 
Contest 

Here Are the Names of Twenty-Xine 
Whose Skill and Application Brought 
Them Cash Rewards in Our Big Pic- 
ture Cutting Contest in July Issue 

FIRST PRIZE $500 

Earl Sargent, 
Atlanta, Georgia 

SECOND PRIZE SlOO 

Ehvin C. Leslie, 
Lakewood, Ohio 

THIRD PRIZE S50 

Hester K. Sanford, 
Floral Park, N. Y. 

SIX S25 PRIZES 

Jean Allen, Washington, D. C. 

M. Chase Cooke, Los Angeles, Calif. 

Charles Held, West Toledo, Ohio 

Marye C. Hicks, Chicago, III. 

C. E. Madden, Fort Worth, Texas 

Charles W. North, Glenbrook, Conn. 

TWENTY $XO PRIZES 

Elmer B. Benson, Moline, III. 
\V. M. Boyle, Bakerstown, Pa. 
I. Caclaudie, Asbury Park, N. J. 
H. Castleberry, Legion, Texas 
A. F. Conron, New York City 
Albert E. Cooper, Philadelphia, Pa. 
Henry Dammeyer, Indianapolis, hid. 
John H. Richardson, Ridgewood,N . Y. 
Jay A. Davis, St. Helena, Calif. 
Lela Engle, South Bend, hid. 
David Fclzcr, Waukegan, III. 
R. Geller, Pittsfield, Mass. 
C. W. Glenn, Jackson, Michigan 
Charles Gray, Brooklyn, N. Y. 
John L. Moore, Ortega, Fla. 
Bryan Hadley, Clayton, hid. 
A. G. Kalmbach, Grand Rapids, Mich. 
Charles H. Kuhn, Indianapolis, hid. 
Ethel Millspaugh, Anderson, hid. 
John Perry, Glen Lock, Pa. 
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THESE NOVEL SYSTEMS WILL SUPPLY 

J3-Clirrent for Your Radio 



JOHN 

Carr 





Fig. 1. Diagram shows the circuit of the buzzer interrupter type of B- 
eliminator supply unit which you can build at a very trifling expense 



WILL SUPPLY 
DIRECT CURRENT 
FOR B-CIRCUIT 

This buzzer interrupt- 
er, to which pencil is 
pointing, is hooked in 
the primary of a step- 
up transformer, and it 
serves to pulsate the 
current and give B- 
supply for radio use 
from a six-volt battery 




Fig. 2. Diagram showing how an auto spark coil is used to 
get high voltage B-currcnt for radio receiver or transmitter 



"X SECTIONS remote from 
electric power lines, the radio 
experimenter is confronted 
with the question of how to 
get an adequate supply of high voltage, 
filtered direct current for B-circuit use. 

The most obvious solution is heavy 
duty, dry cell B-batteries, but there are 
other ways to get high voltage direct 
current that can be filtered or smoothed 
out for radio B-service on receiver or 
transmitter. 

There is, for example, the small dyna- 
motor set that draws six-volt current 
from a storage battery and generates a 
supply of current at 180 volts (P.S.M., 
July '32, p. 63). This unit, including the 
necessary filter circuit, is complete in one 
small case. For automobile use, where 
the storage battery is kept charged by the 
car's generator, the dynamotor is excel- 
lent. Also, it can be used on farms 
equipped with thirty-two-volt lighting 
systems. 

Another new form of B-supply. 
designed to run on a six-volt storage bat- 
tery, employs a buzzer circuit breaker in 
connection with a step-up transformer 
and a rectifier tube. It will prove practi- 
cal in any service where the dynamotor 
unit can be used to advantage. The buzzer 
circuit breaker is shown in photograph 
above, removed from its sponge rubber 
lined case. The heavy sponge rubber lin- 



ing is needed to muffle the mechanical 
sound of the vibrator. 

The vibrator interrupter or buzzer 
breaker type of B-supply circuit is shown 
in theoretical form in Fig. 1. It works 
because an interrupted or pulsating direct 
current has about the same effect on an 
alternating current transformer as does 
real alternating current, provided the rate 
of pulsation roughly corresponds to the 
frequency for which the transformer is 
designed. 

The rate of make and break can be 
regulated by the length and stiffness of 
the steel spring armature. Condenser C 
is important because, without it, the 
breaker points would soon burn away. 
It should have a value from one-half to 
one microfarad. The set-up transformer 
must be specially wound, as the power 
transformers usually available have a 
primary adapted to one-hundred-and-ten- 
volt supply, and would not be usable on 
six-volt current unless rewound. 

Another way to obtain high voltage B- 
current from a low voltage direct current 
source is shown theoretically in Fig. 2. 
An automobile ignition coil of the vibra- 
tor type is operated by battery B-l. A 
couple of 201 A tubes, connected with 
their grids and plates in parallel, serve 
to rectify the high tension current. The 
filaments of the tubes must be supplied 
from a separate battery. B-2, because 



everything connected with the tubes is at 
high voltage with respect to the other 
battery, B-l, and the minus B side of the 
line. 

The B-supply systems of both Figs. 1 
and 2 should be particularly interesting to 
amateur radio operators who live where 
no electric light current is available. 

Either system can be used with a low- 
power radio transmitter. The interrupter 
operated B-supply of Fig. 1 is technically 
more desirable because it will give a more 
satisfactory output and is more economi- 
cal of current. The chief difficulty with 
the spark coil supply of Fig. 2 is that a 
spark coil is not well adapted to this work. 
The secondary is wound with many turns 
of fine wire and the secondary output de- 
velops several thousand volts more than 
you need. This excess voltage is wasted. 
Spark gap G should be set so close that 
any sudden voltage surge will cause cur- 
rent to flow across the gap and thus save 
the tubes from overloading. 

A gaseous type rectifier tube is shown 
in Fig. 1. It is possible to use such a tube 
in place of the two 201A tubes in Fig. 2 
and thus save the use of the extra bat- 
tery. 

For a small portable transmitter, the 
spark coil can be operated with flashlight 
cells and the current rectified with a 
gaseous tube. This will reduce both the 
cost and weight (Continued on page 98) 
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Below, kit, forming part of a com- 
plete radio installation, eliminates 
noise from household electrical 
appliances. In circle, adjusting 
the point on back of chassis at 
which the silent tuning cuts in 




View of the step-up transformer at 
the set end of the new double shield- 
ed lead-in noise eliminator circuit 



A flick of this button throws off 
the automatic silent tuning control 
when you want to go after distance 



New Radio Sets Tune 



IF YOU have never turned the tuning 
knob on one of this season's radio 
receivers, you have a new sensation 
coming to you! 
Last month I discussed the various 
circuit improvements of the latest sets. 
They are important, because they insure 
better radio performance, but they seem 
almost insignificant when compared with 
the strides made in radio control. In this 
respect, radio has closely paralleled the 
development of the automobile. Where 
formerly wc had to crank the engine and 
learn all sorts of tricks in order to change 
gears quietly, we now have automatic 
starting, silent shifting, free-wheeling, and 
other features that take all the hard work 
out of auto driving. 

Now, in radio, we have automatic vol- 
ume control, automatic tone control, visual 
tuning, manual silent tuning, automatic 
silent tuning, noise elimination, and other 
features to make the radio receiver so 
easy to handle that even a baby can tune 
the set and tune it right. 

If you have a radio set that is more 
than two years old, you know that when 
you tunc through the broadcast range, one 
station may come in with a roar that 
nearly splits your eardrums and the next 
may be nothing but a faint whisper, while 
in between the stations, there will be the 
steady snapping and snarling of static. 

With any old-time set, this result is 
inevitable. The intensity of the signal 
from different broadcasting stations, even 
semi-local ones, may vary as much as 
one to a hundred thousand or more at 
your antenna. No matter how you set the 
ordinary hand volume control, you can 
never hope to get more than one or two 
stations at the right volume without re- 
adjusting. 

Automatic volume control, on which 
many of the other new features depend, 



has been experimented with for several 
years. Last year it became an accepted 
feature, although it was not fitted to all 
sets nor did it function any too well on 
some of the sets that had it. There are 
various methods of obtaining automatic 
volume control. All work on the principle 
of using the strength of the incoming car- 
rier wave to vary the sensitiveness of the 
radio or intermediate frequency amplifier 
stages of the receiver. The stronger the 
incoming carrier wave, the less the receiver 
amplifies, and the weaker the incoming 
wave, the stronger the amplification. 

In theory, this system should bring 
in all stations within the local and semi- 
local range of the set at precisely the same 
volume. It is not quite that nearly perfect, 
however, because there are differences in 
the degree of carrier modulation — that is, 
in the ratio of carrier wave to sound 
vibration strength. This variation is rapid- 
ly becoming less and less as the weaker 
stations improve their equipment. In any 
case it is not likely to be greater than 
one to four, comparing the best equipped 
station with the worst heard in any given 
locality. A change of volume in the ratio 
of one to four seems trifling to the human 
ear and amounts to nothing as compared 
with the tremendous variation found in 
sets without automatic volume control. 

TX71TH such an arrangement, it is ob- 
vious that the set is operating at 
maximum sensitiveness when no signal is 
being received. This would result in a 
deafening roar of static at points in be- 
tween stations. In early models incorpor- 
ating automatic volume control, a button 
was provided to cut out the loudspeak- 
er while tuning. Now we have automatic 
silent tuning. You hear nothing at all 
between stations. The sensation of tuning 
a modern set seems almost weird to the 



old-time fan accustomed to roaring static 
and any old volume level. 

The method by which the static be- 
tween stations is choked off is extremely 
ingenious. The carrier wave is utilized 
to operate either a mechanical relay or 
an electrical equivalent of it, which cuts 
out the speaker or "kills" the automatic 
amplifier end of the set when the carrier 
wave strength falls below a certain mini- 
mum. This minimum can be adjusted, 
usually by a separate small knob at the 
back of the set, so that any station that 
can be heard through the normal static 
level will cut in or "turn on" the amplifier 
or speaker. 

THIS combination of automatic volume 
control with automatic silent tuning 
(sometimes slightly different terms are 
used to designate these functions) is 
ideal for the average radio user who wants 
maximum entertainment with minimum 
trouble. 

It does not, however, suit the ardent 
radio fan who likes, now and then, to go 
hunting for distant stations. It would 
be inconvenient if you had to adjust the 
silent tuning control on the back of the 
set each time you wanted maximum sen- 
sitivity for distance fishing, so a simple 
throw switch on the front panel, or some 
equivalent set-up, is supplied. This per- 
mits cutting in or out the silent tuning 
by a flick of the finger. Minus the silent 
tuning, but with the automatic volume 
control still on the job, the set becomes 
ideal for going after the faraway weak 
stations. You get no thunderous roar 
when you happen to pass through the 
setting for a powerful local station. 

In some of the simpler sets, manual 
silent tuning is employed instead of the 
more elaborate automatic variety. In these 
less expensive models, a button must be 
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Knob Twisting to Get Right Volume 
and Tone Is Unnecessary with This 
Yca?~'s Notse-Eliminating Receivers 

By 

Alfred P. 
Lane 



View of the automatic control that governs volume. A tiny gear 
on the end of the control shaft moves the special resistance 
contact arm to change the set's tone quality to fit the human ear 

Themselves 



pressed while you are tuning to get the 
silent effect between stations. 

Visual tuning, w r hich substitutes an ac- 
curate setting by eye for the uncertain 
and usually inaccurate tuning by ear, is 
now a feature of about seventy percent 
of the new receivers. Several makes of 
sets use the climbing neon light which 
shows by the height of the red glow when 
the set is precisely in tune. Others use 
various forms of meters, the position of 
the indicator giving the same information. 

Automatic tone control, also called tone 
compensation and other names, is incor- 
porated in some of the latest receivers. 

It has been known for some time that 
tone reproduction approaching theoretical 
perfection does not sound exactly right 
to the human ear unless the volume from 
the speaker equals the volume actually 
produced in the broadcasting studio. At 
anything less than studio volume, the effect 
on the ear is as though a soft pedal had 
been applied both to the higher frequen- 
cies that make speech understandable, and 
to the lower frequencies that form the 
bass. 

There are few occasions when the radio 
user wants studio volume in the home, and 
as a result the best old-time sets were, 
in effect, giving distorted reproduction 
most of the time. 

AUTOMATIC tone control compensates 
• for deficiencies in the human ear. 
When you turn down the volume on a set 
having this feature, the relative strength 
of both the top and the bottom of the 
tone scale are increased with respect to 
the middle register. The volume control 
knob on the front of the receiver therefore 
turns, in addition to the volume level 
potentiometer, a switching or resistance 
arrangement that produces the desired 
change in tone characteristics. 




Left, turning 
this knob on one 
of the latest sets 
does double duty, 
as it changes the 
volume and tone 



Below, diagram 
of new antenna 
systems to elim- 
inate noise 
caused by elec- 
trical apparatus 



The elimination of unwanted 
noise in radio reception always 
has been the goal of radio en- 
gineers. So far, no way has 
been found to get rid of natural 
static except to increase the 
strength of the broadcasting. 
This has been done to the point 
where local and semi-local sta- 
tions give satisfactorily noise- 
free results from your speaker. 
This is unfortunately not true 
with regard to man-made static, 
the noise forced out of your 
speaker by a thousand and one 
types of small household elec- 
trical appliances. 
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METAL SHIELDING 



STEP-DOWN 
TRANSFORMER 



LEAD SHIELDED 
ANTENNA LEAD-IN 
WIRE 



T T HAS been known for sev- 
eral years that a high, and 
relatively long, outdoor antenna 
brings in more broadcasting, 
with relation to the man-made 
static picked up by the lead-in 
and the set itself, than does a short indoor 
or loop antenna. That is why the loop has 
disappeared and the indoor antenna is 
used only when unavoidable. Carefullv 
shielding the set and using a shielded 
lead-in helps, but the shielded lead-in 
defeats its purpose by cutting down the 
strength of the radio impulses. 

A way around this trouble has been 
found and we now have systems that cut 
out nearly all the man-made static. The 
diagram shows variations of the latest 
thing in noise elimination. In operation, 
a high-frequency, step-down transformer 
attached to the antenna feeds the radio 
signals down the shielded wire at much 
lower voltage. At the set, they are stepped 
up to the original voltage by another high 
frequency transformer. The secret lies in 




STEP -UP 
TRANSFORMER' 



GROUND 



the fact that the losses due to capacity in 
a shielded lead-in are far less at lower 
voltage. 

The double shielded lead-in system has 
the advantage of center-tapped low voltage 
windings. This halves the effective volt- 
age with respect to the shielding. A system 
like this is sold only as part of a complete 
radio installation. 

AS A result of all these changes and im- 
** provements, the sets this fall are more 
selective than ever, with a more faithful 
reproduction of tone quality. However, 
their most distinctive feature, probably, is 
the case with which they are manipu- 
lated — a characteristic that will make a 
strong appeal to the vast majority of radio 
broadcast listeners. 
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How Car's Ammeter Can Warn of 



Ignition Trouble 



By MARTIN BUNN 



W 



ANT to make a mil- 
lion dollars?" 

Gus Wilson, vet- 
eran auto mechanic 
and half owner of the Model 
Garage, pulled his head from 
under the hood of the car on 
which he was working. 

"Hello, Pete," he said. "What's 
the big idea now?" 

Pete Dilbow glanced furtive- 
ly about over the tops of his 
spectacles. "You're going to be 
out of a job soon !"' he announced 
impressively. "All these cars are 
obsolete. They'll go straight to 
the junk pile soon as I get some 
of the little details of my latest 
invention worked out. It's a new 
kind of automobile that doesn't 
use gasoline. I thought, since 
you're in this business, maybe 
you'd go in with me for about 
a tenth share. That would bring 
you at least a million and maybe ten times 
that much, if we're lucky." 

Gus had been offered shares in Pete's 
inventions many times, but nothing had 
ever come of any of them. 

"Sounds important, Pete," Gus told him. 
"Tell me about it." 

At that Dilbow drew out a neatly 
folded sheet of brown paper and spread 
it out in front of Gus. 

"Here," he explained, "is the design of 
a new kind of automobile. Learning how 
an ordinary car works, I had a wonderful 
idea. Instead of using a little motor to 
start the engine, I put in a motor big 
enough to run the car, then I put in a big 
generator or dynamo and a large size 
storage battery. The current from the 
battery runs the car and the dynamo keeps 
the battery charged. What could be 
simpler than that?" 

"Sure is one grand idea, Pete," Gus 




QUS says: 



Because a spark plug has fine insulation, 
clean cut threads, and ample spark points, 
it does not follow that it will give even fair 
results in your car. What counts is the design 
of the plug. Some plugs are made to run hot, 
others medium, some cold. Put a cold running 
plug in a cold running motor and it's sure to 
foul if there's the least bit of excess oil. Put 
a hot running plug in a hot running motor and 
you get pre-ignition knocks. Sometimes if 
the cylinder and rings are in good shape, plug 
fouling is cured with a hotter running plug. 



"It's a new kind of automobile that doesn't use gasol 
least a million," Dilbow explained. "Sounds important,' 

chuckled. "There's only one trouble with 
it. It won't work." 

"I'd like to know why not," Dilbow 
demanded. 

"Well," Gus explained, "if it did work, 
that would be perpetual motion, and there 
isn't any such thing." 

"Wouldn't this motor drive the car?" 
Dilbow asked. 

"Certainly," Gus agreed. "Until the 
battery ran down if there weren't any- 
thing else to stop it." 

"Wouldn't this dynamo charge the bat- 
tery - ?" Dilbow insisted. 

"It surely would if you kept it spinning 
at the right speed," Gus admitted. 

"Then," snapped Dilbow, "what do you 
mean by saying the idea won't work?" 

"For the simple reason," Gus explained, 
"that electric energy is just like water 
power or steam power or any other kind 
of power. It takes more power to pump 
water up hill into a tank 
than you can get back 
again by letting the 
water run down through 
a turbine. 

"What do you think 
would happen if you 
made an auto like that 
drawing? When you 
turned on the juice, 
the car would start 
because current would 
flow through the motor, 
but if you put in a 
dynamo or generator 
big enough to make as 
much current as the 
motor uses, it would 



ine. It would bring you in at 
Gus said. "Tell me about it." 

take more power to drive it than the motor 
would produce. The car would start all 
right, but the minute the generator cut in, 
it would stop as though you'd slammed 
on the brakes." 

"If that's so," Dilbow interrupted, 
"then how do they get away with such 
small generators on automobiles? Isn't 
that generator," he added, pointing to 
the one in the car on which Gus had been 
working, "as small as the self-starter and 
doesn't the self-starter motor have power 
enough to turn over both the engine and 
the generator at the same time? And 
doesn't it keep the battery charged?" 

"Listen, mister," Gus said, "you can't 
judge a book by its cover. And you can't 
judge how much power a generator will 
take or a motor will give by its size. 

"The self-starter motor on a car is a 
specialized job. It has to develop as much 
as a half horse power or more for just a 
few seconds of time and it has to do it 
on only six volts of electrical pressure. 
To get that result, the armature is wound 
with solid copper bars and the field with 
a few turns of heavy copper ribbon. Then 
there are four copper brushes with a wide 
commutator. When you press the starter 
button, the juice flows through the starter 
motor in a regular flood. Maybe as much 
as three or four hundred amperes go shoot- 
ing through the starter motor windings for 
the fraction of a second it takes to 'break 
loose' a cold engine. Even after the crank- 
shaft starts to turn, maybe seventy-five 
to a hundred and fifty amperes keep on 
flowing until the ignition takes hold. No 
starter motor could stand that load for 
long. The only (Continued ott page 100) 
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SCALE MODEL 

Motorboat 

Planes Over Water 
at High Speed 

By 

Jackson 



Will 



lam 



Naval Architect ami Designer of the 
Popular Science Monthly Boats 



D.„„ „ ,.. « - - 

bands, this little motorboat hull — a scale 
model of the Popular Science Monthly 
Vagabond — attains an astonishing speed. 
It planes on top of the water exactly like 
a large speed boat and skims along for 
more than 100 ft. 

When powered by a spring-operated 
toy model of an outboard motor such as 
that shown in the illustration at the right, 
it will run about 200 ft. at a speed of 
from 4 to 5 miles an hour. 

The hull is a Yi-m. scale model of the 
13-ft. Vagabond, a combination rowboat- 
motorboat that many readers have built 
with great success (P. S. M.. Mar. '32. 
p. 75, and Apr. '32, p. 82). The over-all 
length is 19 11/16 in., the extreme beam 
6^4 in., and the weight 9>]/z oz. If a rubber 
band motor is used, either two or three 
sets are required, and these should consist 
of seven strands each. 

The framework should be constructed 
of spruce, and for the planking material 
use clear 1/32-in. white pine, cedar, or 
mahogany. The bottom may be pine or 
cedar, and the sides and deck mahogany. 

Draw full size paper patterns of the 
frames, transom, and stem; then mark and 
saw out the frame parts. Lay the frame 
material on the patterns so as to con- 
form to the outline, and glue together 
with waterproof casein glue or a quick 
drying nitrate base cement. 

The completed frames are next notched 
for the keel, chines, and inwale. The stem 




This trim looking, speedy little model is slightly less than 20 in. long and 6*4 in. in extreme 
beam. It weighs only 8>/ 2 oz. and may be driven by a toy outboard motor or by rubber bands 



is glued and attached to the keel with 
two yl-'m. brads. Mark on the keel the 
correct spacing for the frames. 

It is necessary to make a form on which 
to assemble the framework. This form is 
shown at the bottom of the drawings on 
page 62. When it has been set up in a 
convenient place to work, fasten the keel 
temporarily to it. The various frames are 
then glued and fastened from the inside 
to the keel with one yi-in. brad to each 
frame. Be sure to level and line the frames 
up before the glue sets. 

Starting at the transom, glue and nail 
the chines to the frames. Drill lead holes 



for the brads. Fasten the chines on both 
sides simultaneously. Spring clothespins 
make excellent clamps to hold the parts 
in place until the glue dries. Tie the chines 
together at the stem until the glue is thor- 
oughly set. 

The inwales are next glued to the 
frames, but make sure first that the 
frames are properly lined up. The after 
and forward ends of the inwales are glued 
and nailed with yi-in. brads. 

The forward motor hook is bent to 
shape from 1/16-in. brass rod. Drill the 
stem and insert the hook as near the top 
of the stem as possible. Embed the out- 
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HOW TO CONSTRUCT OUR ''VAGABOND" IN MINIATURE 




side of the hook firmly into the stem. 

Glue the deck beams in place, and tem- 
porarily set small wood strips between 
frames Xos. 4 to 8 so as to prevent un- 
due strain on the frame joints when the 
planking is applied. The corner brace or 
knee and the inside coaming are now glued 
in position. 

The planking on the original full size 
boat was divided into three strakes on 
each side, and eight strakes on the bot- 
tom. To simplify matters, the model is 
constructed with one 1/32 by l /i-'m. bat- 
ten on each side, and two battens of the 
same size on the bottom. These are care- 
fully notched into the frames and glued. 

The side planks are each attached in 
one piece, but the bottom planks in four 
pieces. While the 1/32-in. planking is thin 
enough to bend easily, it is best to soak 
the pieces in hot water and bend to the 
required shape as accurately as possible 
by hand. When dry, glue the planking to 
the framework. 

Plank the sides first; then remove the 




Deck seams may be simulated by cutting 
faint lines in the deck about •}» in. apart. 

With the decking in place, glue the 
1/32-in. coaming, end piece, and sheer 
plate in position. Allow $*| in. of the coam- 
ing and end piece to project above the 
sheer plate. 

Moldings 1/32 by >;s in. are glued to the 
sheer to give a finished appearance to the 
hull and make it look shipshape. 




I 



I 




. >1 



The upper view was snapped when the model was speeding along under the power of its rubber- 
band motor. The other photograph shows the framing. Note the batten for the side planking 



hull from the form and carefully trim the 
projecting edges flush. 

On the bottom begin by gluing the two 
planks nearest the keel. These are cut to 
shape so that the seams will meet in the 
center of the bottom battens. Soak the 
bottom planks in hot water and shape 
them by hand before gluing. 

Fill any defective spots in the seams 
with a plastic wood composition. Sand the 
hull smooth and apply two or three coats 
of varnish or lacquer inside. 

Glue the 1/32-in. decking to the deck 
in two pieces, with the seam in the center. 



A false outer bow stem 1/16 by % in. 
is soaked in water and bent to shape so 
as to fit the outer edge of the bow. This 
piece covers the bow and the edges of the 
planking at this point. 

Paint the hull below the water line 
bright green, and make the Mi-in. boot- 
topping white, striping it on as neatly 
as possible. The remainder of the hull is 
then varnished. Rub with fine sandpaper 
between coats. 

The gear drive is built as indicated on 
the plans, or the gear assembly may be 
purchased from a model airplane supply 




Complete working drawings for a Yt-in, scale model of the 13-ft. Vagabond, one of Popular Science Monthly's best known outboard motorboats. 
The frames should be laid out full size on paper so that the parts can be cut and assembled accurately. The gear drive can be bought, if desired 
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FRAMED AND PLANKED EXACTLY LIKE THE ORIGINAL 





The underside of the hull showing propeller and rudder and, at left, the 
gears and rudder control from above. Compare with the details on page 62 



house. The gear assembly 
is fastened to the keel with 
one 5/16 by y» in. machine 
bolt. The rudder assembly 
is similarly bolted with one 
l /> by ]4, in. machine bolt. 

By studying the draw- 
ings carefully and doing 
the work with painstaking 
attention to every detail, 
you can learn a good deal 
about boat building as you 
construct this little model. 
In fact, as you progress 
with the assembling, you 



will find that it follows closely that of 
the full size Vagabond. Indeed, the opera- 
tions are essentially the same, only on a 
larger scale. 

You will find it interesting to look up 
the March and April, 1932 numbers of 
Popular Science Monthly, if you keep 
a file of back issues as so many home 
workshop enthusiasts do. The photographs 
on page 77 of the March issue will show 
you how the framework for the full size 
boat was set up, and the illustrations 
which are shown in the April issue will 
give you a good idea of the method of 
planking the hull. 



Space-Saving Tabic and China Closet for Small Kitchen 



For small apartments or where 
space is limited, this combination 
kitchen china cabinet and breakfast 
table will find favor. It was made of 
13/16-in. clear white pine in a home 




How the combination table 
and china closet appears when 
open and, at right, the cab- 
inet closed. An ingenious con- 
cealed brass catch keeps the 
leg firm when the table is 
down and holds the top up 
when the cupboard is shut 



workshop where the only special machine was 
a jig saw. The dimensions of the cabinet itself 
— the box part fastened to the wall — are 12yi 
by 30 by 36 in.; and the door of the cabinet, 
which forms the table when let down, is 30 
by 35 in. The back is a sheet of ]4-in. plywood, 
screwed securely to the frame and shelves. The 
cabinet is fastened directly to the wall 29 in. 
from the floor, giving the right table height. 

The catch used is of my own in- 
vention and serves both as safety 

catch for the leg when down and a 
lock for the door when the table is 
raised to close the cabinet. To re- 
lease the catch when the cabinet is 
closed, the lower end of the leg is 
drawn out, and the table comes 
down. The leg is then pulled out 
at right angles to the table top, and 
the safety catch snaps into place, 
making the table leg secure. To close 
the cabinet, the table is raised slight- 
ly and the catch pressed to one side, 
whereupon it slides 
into the slot through 
the table. The table 
is raised to a vertical 
position against cabi- 
net, but the end of the 
leg is held away from 
the top a few inches. 
Then, when the table 
is against the cabinet, 
the leg is pushed 
against the underside 
of the table top, thus 
locking the cabiiet 
and drawing the top 
tightly into place to 



serve as the cabinet door. This hooking 
arrangement, which is entirely out of 
sight, is a puzzle to the uninitiated. 

The inside is orange enamel; the shelves, 
table, and outside are a light green enamel; 
and the edges of the shelves, table, and 
table leg, black enamel. If desired, the top 
of the table could be stenciled or deco- 
rated with transfers. — A. C. Johnson. 
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FRONT VIEW 

of cabinet 
(open) 



TABLE (DOWN - ) 



SIDE VIEW OF CABINET (OPEN) 



CABINET] 

(closed) 
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The tool cabinet with the 
bench top clamped to the 
halfway opened doors, and 
how it looks when closed 




Bench and Tools Hidden in Carved Cabinet 



tpOR use in an apartment or wherever 
*■ space is restricted, a unique, compact 
substitute for a workshop can be made by 
adding a folding bench top to a tool cab- 
inet of standard design such as has been 
described before in Popular Science 
Monthly. With a little extra work the 
whole cabinet can be given the appearance 
of a decorative piece of furniture. 

The bench top, which is &Y\ in. wide and 
48 in. long when open, is sufficiently large 
for the average job done in the home. 
When folded, it can be stored in the cabi- 
net. Each half of the top is made of three 
pieces of 1 by 2J4 by 24 in. white pine 
fastened with cleats, as indicated in the 
accompanying drawings. The two halves 
are joined by means of two heavy 3-in. 
steel hinges. Two cleats 6-in. long are 
hinged to the front for fastening the bench 
top to the cabinet doors with clamps as 
shown in one of the photographs. If pre- 
ferred, the bench could be attached to the 



Our BLUEPRINTS 
Insure Success 

"DEFORE you begin to build 
any project whatever in 
your home workshop — whether 
it is something described in this 
issue or not — look up the list on 
page 80 to see if blueprints are 
available. If they are, take ad- 
vantage of them. 

Our blueprints cover many 
subjects, and they are all large, 
clear drawings so carefully de- 
tailed that it is a pleasure to 
use them. In many cases the 
parts are shown full size. 

The drawings that appear in 
the magazine have to be sharply 
reduced both in size and num- 
ber to fit the limited space avail- 
able. For actual use at the 
bench, therefore, our blueprints 
are much superior. They will do 
more than any other one thing 
to insure your success. 





The folded top is stored away inside the center com- 
partment of the cabinet. Below: Drawings of the top 
and a suggestion for making the ornamental door panels 



top of the doors with bolts and wing nuts. 

The cabinet itself is of oak. To make it 
more ornamental, additional panels of thin 
three-ply wood were cut out as in one of 
the drawings and glued on the doors to 
give a carved effect. To set back some of 
the converging rays, certain parts of the 
panel, it will be seen, were cut away en- 
tirely with a scroll saw. Geometric designs 
were then carved around the 1J4 in. wide 
borders of the panels, and the top layer of 
veneer was shaved away from all the re- 
maining surface within the borders, giving 
a distinctly hand carved effect of a rugged 
or antique type. The top and sides of the 
cabinet were further decorated by cutting 
well-spaced lengthwise grooves. 

When the cabinet was ready for paint- 
ing, an effect of light and shadow was 
obtained by rubbing off much of the stain 
on the higher parts. 

One of the photographs shows the fin- 
ished cabinet closed. w : ith a model of 
the Popular Science Monthly Viking 
ship on top. — Carl Julian Vetter. 




LAYER OF 
v/ENEER REMOVED 




STAND SUPPORTS MAGNIFYING GLASS 

This stand was designed to support an 
ordinary magnifying glass steadily and at 
the correct height for viewing any small 
object. It is also an aid in taking photos 
through the magnifier. 

No changes are made in the glass or its 
handle, and it may be removed in a 
second's time. A piece of tubing or pipe 2 
in. long and with an inside diameter equal 
to the diameter of the glass handle is used 
to hold the instrument. A }i-in. hole is 
drilled through the tube near one end to 
slide on the -ys-in. vertical rod, and a set 
screw holds it at any 
height desired. An- 
other set screw se- 
cures the handle of 
the instrument in 
the tube. The base 
can be made up of 
junk-box parts in 
any way desired. — 
W. C. Wilhite. 




THUW&SCREWS 



The magnifying-glass stand in use and, at 
right, a sketch of the simple clamping device 




0 VERTICAL ROD 



64 



POPULAR SCIENCE MONTHLY 



C 



aterial 



This Little Night Lamp Lights When Lifted 



r\ISTINCTLY novel in design, 
this night lamp resembles a 
miniature lighthouse, and when 
it is picked up a homemade 
automatic switch in the base 
causes it to light. To make one 
like it requires only an inexpen- 
sive pocket flash light, a tin plate, 
and a few other small parts. 

Obtain a flash light using the 
smallest size dry cell. Make over 
the bulb end as shown in the ac- 
companying drawing by cutting 
off the top, soldering on a washer- 
like copper disk, and soldering 
the socket into the disk. Cut a 
hole in the bottom of the flash- 
light case and install an auto- 
matic switch made as shown. 
The Y& in. thick disk of hard 
fiber should be just large enough 
to fit in the base of the flash light, while 
the round brass spring should clear the 
edge of the cut-out hole by 1/32 in. when 
riveted in place. Remove the side switch 
regularly furnished. If the flash light has 
a fiber tube, solder a copper wire or strip 
connection between the top and the bot- 
tom metal parts. 

The wooden parts, A, B, and C, can be 
made easily in a lathe, or they can be 
shaped without difficulty from pine with a 
sharp knife and a file. The supports for 
the roof are firmly set in part C, but make 
a sliding fit in the holes in part B so the 
roof may be removed to change the bulb. 

A round hole is cut in the 6-in. tin pie 
pan or plate for the switch spring to pass 
through, and a in. wide handle is sol- 
dered on. The part A is then attached 
with brads. 

For the "walls" of the lighthouse, pre- 
pare a very slightly tapered cone of tin 
and trim the shoulders of the wood parts 
to fit. This part can best be made by first 




An inexpensive 
pocket flash 
light having 
the smallest 
size cells is 
hidden behind 
the painted tin 
walls of this 
tiny model of 
a lighthouse 



s: 



The lamp, the automatic switch, the outer casing, and the 
top. How they are assembled is shown in the drawing below 



COPPER PLATE 



TOP FROM 
FLASHLIGHT 



BULB 
SOCKET 




whittling or turning a tapered wood form 
and cutting a piece of lightweight tin to fit 
around it exactly, the edges meeting in a 
butt joint. Wire the tin around the form, 
solder the joint, and file off the excess 
solder and wire. The tin may then be 
slipped off the wooden form. Brad the top 



of this tin casing securely in place, but 
key the bottom with a fastening of the 
bayonet socket type, as indicated, so the 
cells will be accessible for changing them. 

Assemble the parts and adjust the spring 
so that the weight of the lamp will break 
the contact it makes with the rim of the 
metal piece at the bottom of the flash- 
light case and thus put out the light. 
When the lamp is picked up, the spring 
again makes contact and completes the cir- 
cuit through the dry cells and bulb. 

Paint the casing white and the base and 
other wooden parts green or brown. The 
windows and doors are painted with black 
enamel, while the tin plate with its handle 
are given two coats of copper colored 
"bronze" paint. If a small quantity of 
luminous paint can be obtained from a 
jeweler or watch manufacturer, a little 
may be applied near the handle to make 
the lamp easy to locate at night. — E. A. 



SKATE TRAPEZE GIVES BOYS EXERCISE 

This muscle building 
and fun giving pastime 
requires merely a "skate- 
mobile," minus the pro- 
verbial soapbox, and a 
couple of hand rings sus- 
pended from the floor 
beams in the basement. 
Seat and foot rests are 
attached to the coaster. 
The game consists in slid- 
ing the coaster backward 
and forward rapidly from 
one ring, and then catch- 
ing the other ring and re- 
peating the whole opera- 
tion. — Reeve Pratt. 




It takes more skill than it looks to 
opera -e this amusing exerciser, but 
an occasional spill only adds to the 
zest. The boy who thought of this 
device is the eight-year-old son of 
J. G. Pratt, of Washington, D. C. 
a regular contributor and one of the 
greatest experts on photomicrography 





REMOVING ODORS FROM 
A VACUUM BOTTLE 

After it has been thoroughly washed, 
a bottle of the vacuum type for keeping 
liquids hot or cold can be freed from any 
slight sour odor that remains by dropping 
one or two crystals of potassium perman- 
ganate into it. By oxidation, the crystals 
will "sweeten" the bottle, but it should be 
washed again before being used. — R.B.W. 
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Jig-Sawed Parts Form Unique 

Walloween docker 




FOR A CHILD'S ROOM 

By M orton C. Walling 



TWO life-size black cats with backs 
arched and tails raised in true 
Halloween fashion form the sides 
of this novel jig-sawed rocker for 
a child's playroom or nursery. Designed 
for a four- or five-year-old child, the chair 
is 20J/j in. high and 12% in. wide over 
all. However, the same design can be used 
within reasonable limits for a larger chair 
simply by increasing the dimensions. 

In constructing the chair, the writer 
used J-^-in. five-ply wood for the sides 
and scat and a piece of J^-in. solid stock 
for the back, but }i- or J^-in. plywood 
can be used throughout, if desired. If solid 
stock is used for the back, plan the out- 
line so the grain runs crosswise. 

First, lay out full size 4-in. squares on 
a large sheet of wrapping paper and sketch 
in the outlines of the cat, cat's head, and 
seat according to the drawings below. 
Transfer the enlarged outline of the cat 




Here is a rocker that will 
appeal to the imagination 
of any little boy or girl 
because it has a pictur- 
esque, story-book quality. 
It can easily be made on 
a small power scroll saw 

to one piece of ply- 
wood, place this on top 
of the stock for the 
other side, and drive 
thin brads in the scrap 
areas to hold the two 
pieces together. By doing this, both cats 
can be sawed out in a single operation. 

When all the outlines have been trans- 
ferred to the stock, drill holes in the in- 
side scrap to take the saw blade for the 
start of each cut. In sawing the outlines 
of the sides and back, shift the work 
slowly from one side to the other to give 
the finished pieces an irregular furry ap- 



IRREGULAR 
SAW CUTS 



BACK 
3 A" THICK 
SOLID STOCK" 
OR V£ PLYWOOD. 




SEAT 
Vfc" PLYWOOD 



SIDES V{ PLYWOOD (2 REQUIRED) 




ANY DESIRABLE 
COLOR OR FINISH -v 



To prepare full size patterns for the parts, lay out two groups of 4-in. squares on a large 
sheet of wrapping paper as shown above and copy the three designs carefully, square by square 
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pearance. The whiskers on each cat can 
be formed by making single-width cuts. 

In making a small chair of this type, 
sufficient strength can be obtained if it 
is assembled with glue, screws, and four 
angles — the screws being used to hold the 
back in place and the angles being used to 
support the seat. If mortise and tenon 
construction is desired, allowance for two 
tenons on each side of the back and seat 
should be made when cutting the stock. 
Since a tight fit is important, make the 
tenons slightly large at first and then trim 
them to fit the mortises cut in the sides. 

With the exception of the two cats, 
which look best painted black, the ques- 
tion of finishing is a matter of personal 
preference. In contrast to the black sides, 
the writer found a red back and seat to 
be effective. Two coats of paint, one be- 
fore assembling the parts and one after, 
will prove sufficient. 

HOW TO GIVE WOODWORK 
A CRACKLE FINISH 

A colored "crackle" finish similar to 
that found on some metal cameras can 
be given to wood by applying a concen- 
trated water solution of magnesium sul- 
phate to which coloring material and suffi- 
cient dextrine to give it the consistency 
of varnish have been added. The solution 
is spread on with a brush and on drying 
forms into beautiful crystals. If the wood 
is extremely porous, it should first be given 
a coat of glue size. — K. M. 
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COSTLY LOOKING 

odern oook JLnds 

and LAMP 

Made from Copper and Brass 

By 

Everett Eames 



These unique book ends and the equally distinctive lamp are an example of what can be 
done in the home workshop with inexpensive materials. The end table, too, is homemade 



TAKEN in the plain form in which 
they come from the mill, ordinary 
copper and brass plates, bars, and 
sheets lend themselves readily to 
the fabrication of articles of modern design 
with a minimum of cutting and shaping. 

The pair of book ends illustrated are 
each made of three flat plates and three 
bars. The bottom plate is by 3 by 
in.; the plate resting on the 
bottom is 1/16 by by 
3 in.; and the vertical plate 
is 1/16 by 3 by 3-M in. The 
bars are all 3/16 by \y& by 
5 13/16 in. 

First cut the parts with 
a hack saw, file the edges 
(rounding the top of the 
bars as shown), and smooth 
them with emery cloth. Ap- 
ply a spot of solder on each 
of the two bottom plates, 
lay one on the other, and 
set them over a gas flame. 
When they are fused to- 
gether, cool them with a wet 
cloth. 'Tin" the edges of 
the base and vertical piece 
and then hold them care- 
fully in position with pliers 
while soldering. Care must 
be taken that the first joint 
is not loosened. 

The three vertical pillars 
can be attached with solder 
or machine screws as de- 
sired. If solder is used, first 
thoroughly clean all parts, 
then tin the joining edges 
of the pillars and apply flux 
to the bottom and vertical 
plates. Next place the parts 
and hold them over the gas 
flame, handling them with 
pliers and a wet cloth as 
shown in one of the accom- 
panying photographs. If ma- 
chine screws are used, the 
holes in the pillars can be 
tapped to take the screws, 



or the screws can be made to cut their 
own threads by forcing them into holes 
drilled slightly smaller than the outside 
diameter of the threads. Polish all sur- 
faces with emery cloth, rubbing in one 
direction only. 

The lamp may be either copper or brass. 
The center brass tube can be obtained at 
an electrical supply house with a thread 



- 3 /6 



~~ I VERTICAL 
PLATES 



cut on one or both ends. First solder four 
small pieces of tubing to the base plate; 
then solder the tube into a drilled hole 
in the base, testing with a square to make 
sure that it is vertical. 

The metal scroll is cut as shown from 
soft copper or brass sheet about .025 in. 
thick. Roll it around a broom handle and 
then unroll slightly to obtain the effect 
illustrated. The scroll should be soldered 
at the top to the center tube. 

A pull-chain lamp socket should be 
screwed to the center tube, and a lamp 
cord passed through the tube. The short 
legs should be filled with wood composi- 
tion and have felt cushions glued on. 

The shade is of special design to har- 
monize. It should be made of plain, mot- 
tled yellow parchment paper obtainable 
in stationery stores. Cut out the plywood 
ring and to it attach a bulb holder from 
an old shade. Tack the parchment to the 
ring and fasten the ends together with 
rivets made from small pieces of copper 
wire. Tack a disk of the paper to the 
top, and trim with strips of black paper. 

The completed standard should be well 
polished and coated with clear lacquer. 




PULL CHAIN 
LAMP SOCKET 



% THICK PLYWOOD RING 
— 9"DIA.- 




Small clamps hold the scroll to the central 
pipe of the lamp while the joint is soldered 



( 



PARCHMENT SHADE 
9" DIA. 7"HIGH 
WITH 
PARCHMENT TOP 



HOLE TO FIT TUBE 



COPPER 
PLATE 

%" H IGH 
.^BRASS TUBE 
— FELT 






DEVELOPED 
025" THICK 



How the book end parts are held in position 
over the flame with pliers and a damp cloth 
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Timely Hints for 
Car Mechanics 

Locking Brace for Brake Pedal 



WHEN one wheel has been removed 
for repairs, a car can't slip off the 
jack if the simple auxiliary sup- 
port illustrated below is placed beneath 
the axle. This support consists of a length 
of heavy plank or two by four notched at 
its upper end to receive the axle. The 
length of the support is determined by 
the distance from the ground to the axle 
when the wheel runs free. 



NOTCH IN PLAN K 




A heavy piece of plank with a notch cut in the 
end makes a safety support when wheel is off 

Brake Pedal Brace 

AN ADJUSTABLE, self-locking brace 
• made from a piece of one-half-inch- 
diameter steel rod, a length of seven- 
eighths-inch diameter steel pipe, and a 
hardened washer makes it a simple matter 
to hold the brake pedal in any desired 
position while adjustments are made to 
the brake rods or drums. A fourteen-inch 
rod and a twelve inch long pipe have been 
found suitable for the average car. In use. 
the brake pedal is pushed down and the 
square end of the pipe rested against the 
top of the pedal. The steel rod is then 
pulled out until its upper end rests against 
the base of the driver's seat and the 
washer is pressed against the angle at the 
end of the pipe. 



RUBBER BANDS 
3 FT. OF NO IO IRON WIRE 





TWO WODEL-T FORD MAGNETS 



Using Old Magnets 

TWO discarded Ford magnets, supplied 
with wire pole extensions in the man- 
ner illustrated, form a valuable tool for 
retrieving small parts that drop into hard- 
to-get-at places around a motor. The mag- 
netized extensions can be slipped into small 
openings without difficulty. A better job 
can be had by binding the extensions to 
the magnets with copper wire and by sup- 
plying an iron keeper to be placed across 
extensions when the magnet is not in use. 




ENDS OF PLIERS 
r '-- 'GROUND OFF 




Grinding the ends of plier jaws to sharp 
curve permits use on corroded cable clamp 



Better Pliers 

DLIERS used to adjust storage 
* battery cable clamps that have 
become corroded can be greatly 
improved by grinding the ends of 
the jaws to a sharp curve as shown 
above. Altered in this manner, 
they can be forced down over the 
nuts with little difficulty and the 
teeth will get a good grip. 



AD 



immer 



Guide 



Self-locking brace to hold brake pedal during ad- 
justment is made of steel rod. pipe, and washer 



YX7HEN driving an automobile 
" equipped with a foot-operated 
dimmer switch, it is often difficult, 
especially when a car is approach- 
ing you. to determine whether the 
headlights are bright or dim. A 
good plan is to place a small flash- 



Two old magnets from a Ford fitted with ex- 
tensions, as shown at left, can be used to pick 
up small parts dropped into inaccessible 
places around the motor as illustrated above 

light bulb of the five-cell type under the 
dashboard and connect it from the dimmer 
side of the circuit to the ground. When 
the switch is on the dimmer side, the 
lighted flashlight bulb will tell the driver 
at a glance that his headlights are dimmed 
and not blinding approaching drivers. 





BRIGHT 



HI li 



FOOT OPERATED 
DIMMER SWITCH 



6-VOLT RADIO DIAL LIGHT 
OR TOY TRAIN DULD 

Tiny bulb placed under the dashboard can be 
connected to show if lights are dim or bright 

Testing Valve Springs 

T3ELATIVE strength of valve springs 
can be determined by means of a 
simple compressing lever and a small 
spring balance. The lever is hinged to a 
wall above a stationary block. A small 
spring balance is attached to the outer 
end of the lever. To test a spring, place 
it on the stationary block, pull the lower 
end of the balance until the valve spring 
is compressed to almost its fullest amount, 
and then note the scale reading. Any 
valve spring whose scale reading varies 
greatly from the average of the set should 
be discarded and replaced with a new one. 




Relative strength of valve springs can be as- 
certained with lever and balance as shown 
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What Use Can You Make 
of an Old Auto Engine 

A first prize of twenty-five dollars 
and seven other cash awards offered 
for ways to utilize discarded motors v!% 



IACK of electricity in his home in 
Charles City, Iowa, did not de- 
j prive Oscar Immer, an ingenious 
reader, from enjoying the con- 
veniences of a modern motor-driven home 
workshop. An old automobile engine 
mounted as shown in the accompanying 
illustrations solved his problem for a total 
cost of $10. 

Can you think of other ingenious and 
practical ways to install and use a dis- 
carded auto engine in the home or shop, 
on a farm, or in a boat? Perhaps you 
have a definite idea and may even have 
gone as far as to draw up plans. To bring 
out practical suggestions along this line 
and make them available to other readers 
who may have similar problems, Popular 
Science Monthly offers eight prizes for 
the best ideas on uses for discarded auto- 
mobile or motorcycle engines. The prizes 
to be awarded are as follows: 

First Prize $25 

Second Prize 15 

Third Prize 5 

Fourth to Eighth 
Prizes Si each 5 



Every old au- 
tomobile motor 
is a possible 
power plant for 
the lightening 
at human labor 




Total 550 

If you have a practical suggestion on 
this subject, sit down and sketch it out. 
Then write not more than 500 wwds de- 
scribing the installation and tell how you 
would mount the motor in the most work- 
manlike and economical way. The draw- 
ing showing the arrangement need be 
nothing more than a simple pencil sketch 
so long as it shows clearly the application 
of the auto or motorcycle engine. 

It is not even required that you actually 
are using a motor in the manner you de- 
scribe. Of course, if you have already put 
your idea into practice, you may enter the 
contest, adding any improvements that 
have occurred to you. In this case it is 
suggested that you supplement your entry 
with a photograph or two. 



The workshop of Oscar Immer, of Charles City, Iowa. Lacking electric power, he set 
up an old auto engine to drive his lathe, saw, and other machines, which he made himself 



Entries in this contest should be mailed 
before November 1, 1932, to the Auto 
Engine Contest Editor, Popular Science 
Monthly, 381 Fourth Avenue, Xew York, 
N. Y. The judges of the contest will be 
the automobile and home workshop editors 
of Popular Science Monthly. Their 
decisions, which will be final, will be based 
on the ingeniousness and practicability of 
the ideas entered. In the case of ties, each 
tying contestant will be awarded the prize 
tied for. Only one idea may be submitted 
by each contestant. This contest is open 
to all except employees of Popular 
Science Monthly and their families. 

You will see at once that the possibilities 
in this contest are almost unlimited in 
number, the use to which Mr. Immer put 



t 




Diagram showing the general arrangement of Immer's shop. If you have worked out a better 
solution for this problem or can suggest another use for a motor, enter it in the contest 



his old engine being only one of many. 
A study of this particular installation and 
use may, however, aid the reader in plan- 
ning his own. 

The automobile engine, which is from 
a model-T Ford, is mounted on two reen- 
forced concrete supports so that the main 
shaft is at a convenient height for coupling 
in the main drive of the pulley system. 
To lessen vibration, wood blocks were 
placed between the motor and the concrete 
supports. 

The original housing, cut off just back 
of the rear bearing on the motor, acts as 
the front bearing for the putley drive 
shaft. The other bearing is of the pillow 
block type supported by a wooden bracket 
which is fastened to the concrete wall 
with lag screws. 

To lessen vibration in the system still 
more, the wooden pulleys on the machines 
were assembled in such a ratio as to allow 
the engine to operate at its slowest practi- 
cal speed and still deliver the required 
speed at the machines. 

A small pipe brings the gasoline by 
gravity feed from a tank hung on the out- 
side wall. The exhaust is carried outside 
through a length of ordinary automobile 
exhaust pipe. Because of leaky pistons 
it was also found advisable to replace the 
breather cap on the crank case with a small 
pipe arranged to lead the crank case gases 
outdoors. 



OCTOBER, 1932 



69 



JACK HAZZARD tells how to complete the framework of 




Our Speedy New 

Canvas Covered 

KAYAK 



The kayak is 16 ft. long, has a beam of 27 ! / 2 in., and is 11 in. deep 
amidships. It weighs about 35 lb. ready to launch, but will hold 
two men with light camping gear or one with full cruising equipment 



WITH the growing popularity of 
the Eskimo type of canoe, more 
and more requests have been 
received from readers for plans 
of an easily built, light, fast, and generally 
serviceable canvas covered kayak. How to 
set up the keel, stems, frames, and longer- 
ons of such a canoe — one designed espe- 
cially for Popular Science Monthly 
readers — was told last month (P.S.M., 
Sept. '32, p. 57). 

The next step is to fasten the wales. 
These are let into the frames from yZ to 
•}4 in. While cuts have been made for this 
when sawing out the frames, adjustments 
must be made as most of the joinings are 
on the slant. Tie the wales in position and 
make an improvised wooden gage block to 
aid in marking the frames. Saw the notches 
with a hack saw. 

Tie or clamp the wales in position and 
check for imperfections in the sheer. A 
level laid across the frame is a good 
check at each station, but it is hard to 
beat the eye, provided a sufficiently dis- 
tant point can be had from w : hich to 
survey the job. The wales are secured 



The longerons are tied in 
place at each station, then 
glued and lightly nailed. 
Afterwards the nails are 
pulled out and screws driven 

Below: The wale is tied on 
temporarily and the cuts into 
which it is to fit are then 
marked with a wooden gage 





The framework from above. Note the mast step and the cockpit coaming. The forward ends 
of the coaming must be steamed before they are bent, and fitting them requires careful work 

70 



with 2-in. screws driven into the 
ends of the carlines and glued. 

Because the wales are larger 
than the longerons, more care 
must be exercised to keep them 
from splintering when bent, and 
it might be better to steam them. 
If this is decided upon, a large 
inner tube or a length of down- 
spout pipe makes an excellent 
substitute for a more formal 
steam box. A half kettle of water 
boiling hard will furnish enough 
steam for the job in about forty 
minutes. Stuff the end of the pipe 
opposite the kettle with old rags 
loosely to allow the escape of 
water caused by condensation. 
The outwales are cut from 7/6 
by in. spruce, the greater dimension be- 
ing used in the vertical and the grain run- 
ning through perpendicularly. The middle 
4 ft. is left full size while the ends, each 6 
ft. long, are tapered from the bottom to 
within J/> in. of the top and from the 
outer face to within z / 2 in. of the back. 

Mark and cut the bottom taper on one 
end of one wale; then, using this end as 
a template, mark and taper an end of the 
matching wale. Use this second tapered 
end as a template by which to mark the 
untapered end of the first piece. Mark and 
taper the faces in the same manner, and 
work away the angles where the tapers run 
into the square portion of the wale. 
Run a line in. below the upper corner 
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Hazzard says: "I 
weigh 155 lb., the 
other chap 165, and 
my son 70, a total 
of 390, and still 
there's freeboard." 
Below: A sheer plan 
view of the frame 



enough to take the tube, and use a plastic 
wood composition to plug the hole caused 
by the pilot of the bit. Bore a y&-m. hole 
each side of the keel to let out any water 
which may get into the step and another 
in the side of the tube '/i-in. from the 
bottom. 

At the level of the wale the tube passes 
through two pieces of yi by 4 in. ash, one 
running fore-and-aft and one running 
athwartship. These are screwed and glued 



foL k ft i\ 



of the wale all along the 
4 ft. center section and 
plane from the inner up- 
per corner down to the 
line. Now clamp the 
wales in position and se- 
cure with lyi-'m. screws 
spaced 1 ft. apart to with- 
in a couple of feet of the 
stems. Here 1-in. screws 
are used, spaced 6 in. 

It will be necessary to saw away the 
temporary carlines at stations 6, 7, 8, 9, 
and 10 to clear the way for the cockpit 
coamings, the forward ends of which must 
be steamed. At station 11 the side coam- 
ing strips run straight back to the reen- 
forced carline. A short piece of coaming 
is cut to fit snugly between them, and a 
piece of quarter-round oak is glued and 
nailed in the corner. 

Rest the forward ends of the coaming 
on the wales and, clamping them in place 
at frames Nos. 9 and 10, work forward 
to 9, then 8 and 7, forcing them slightly- 
downward to secure a gradual rise from 
24 in. aft to about V/> in. at the forward 
peak. From frame No. 8 forward there is 
an inw-ard bend and an outward twist im- 
possible of attainment without steaming. 

Measure from inside the coaming per- 
pendicularly above the afterface of the 
carline, horizontally to the center line. 
This measurement represents half the 
width of the stem block. Measuring from 
directly above the center of the carline to 
the inside of the coaming at the stem gives 
the fore-and-after dimension of the block; 
and from the point where these two lines 
meet down to the upper face of the car- 
line represents the height at the afterside. 

Square the end grain of a hardwood 
block and lay it off for making the stem 
block. Fasten this block to the end of the 
starboard coaming, fetch the port strip 
over to the center line, and mark the bevel 
as accurately as possible. 




To hold the stem block down, make a 
metal fastening to fit the triangular inner 
face of the block and rest against the inner 
surface of carline No. 5. 

Once the coamings are fitted, loosen a 
few screws at a time, insert glue, and 
tighten the screws permanently. 

The mast step is a lJ/>-in. brass tube 
mounted securely on a piece of y> by 2 in. 
maple, which is screwed and glued to the 
keel between frames No. 3 and 4 at a 
point 3 ft. 6 in. from the stem. Bore a hole 
half through the maple block just large 



GAGE BLOCK 



IN WALE 




SMALL ( 
'-i'x. l^V/^ GLUED ON 




GAGE MARK 

A PARALLEL MARK SHOWS 
THE BEVEL TO BE CUT 

A simply made wooden gage block is used to 
aid in marking the notches for the inwalcs 



together and screwed to the wales. To dis- 
tribute the strain and to provide a beam 
upon which to tack the decking, pieces of 
Y% by % in. spruce are fitted, glued, and 
nailed between the frames along the center 
line from the apex of the cockpit to the 
stem head. 

To provide a suitable ledge upon which 
to tack the deck, it is necessary to fit 
pieces of spruce between the frames and 
tightly against the outside of the coaming 
at the level of the wales. Apply glue and 
nail these pieces to the carlines, and run 
screws from inside the cockpit. 

Frames that show inside the cockpit are 
sanded smooth, and the cockpit coamings 
are cleaned and sanded. The 3/16-in. ply- 
wood floor boards, which are fitted tightly 
just over the keel, are screwed in place. At 
the ends the boards will be about 6 in. in 
width, but they widen at the middle to 
almost 10 in. Give the whole frame two 
coats of spar varnish, preferably of the 
slow drying type. Rub down between coats 
only those parts which will be in sight — 
coamings, inside and out ; upper side of 
floor boards; upper portions of frames 
Nos. S, 6, 7, 8, 9, 10, and 11; and floor 
boards to wale. Make doubly sure to var- 
nish the edges of all plywood frames, turn- 
ing the canoe over after each coat to touch 
up places inevitably missed. A quart of 
varnish will be sufficient. 

Next month instructions will be given 
for covering and finishing the kayak. 




The completed framework ready for the canvas covering. The deck stringers, cockpit coaming, and floor boards can be seen, 
as well as the two mast steps. The after step, however, was added for experimental purposes and is not needed for ordinary use 
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The latest idea for keeping your home shipshape . 



Log Cabin Recreation Room 



B 



)Y USING log siding — boards 
rounded on one side to look 
like pine logs stripped of 
bark — any home owner can transform a 
part of his basement or attic into what 
appears to be the cozy interior of a log 
cabin. Ship-lapped joints along the edges 
of each strip of siding make it extremely 
easy to apply. 

An unfinished attic is well adapted for 
log siding, since the wall studs supply the 
right sort of backing. If the siding is to 
be applied to a concrete basement wall, it 
will be necessary, of course, to erect fur- 
ring strips. 

Being available in several widths, the 
log siding gives a most realistic effect. At 
the corners of the room the siding can be 
mitered, or alternate strips may be allowed 
to jut through to give the interlocked 
effect of the logs in a real cabin. Stripes 
of grayish-white wall paint applied to the 
joints between the "logs" will imitate the 
chinking. Log siding can also be used in 
building up the doors. 

In planning a basement or attic recrea- 
tion room, try to make use of existing 
conditions as far as possible to carry out 
the cabin design. Attractive casement sash 
can be substituted for the usual attic win- 
dows; and if the recreation room is to be 
in the basement, leaded glass sash of 
simple design can be substituted for the 
ordinary unattractive cellar sash. Should 
an extra window or two be needed for the 
sake of appearance and it is not desired 
to cut in real ones, imitation windows can 
be placed where necessary. Bookshelves 
and a fireplace — the latter either imitation 
(see P. S. M., Dec. '31, p. 98) or real- 
will add to the effect. If the use of a 
genuine fireplace is possible, a wood box 
can be built into the adjoining wall space 
in imitation of a quaint Dutch oven. 
When purchased, log siding is the nat- 




Using paint to give the 
effect of chinking be- 
tween the *'logs" of an 
unusual type of base- 
ment recreation room 



ural pine color, but several coats of silver 
gray oil stain will give it a pleasing aged 
appearance. If desired, a rustic finish can 
be obtained by using dark brown stain. 

Your log cabin recreation room can be 
made a complete unit in itself by planning 
ample closet space for the storage of 
games and bridge tables and fitting up 
a small buffet closet with an electric grill 
for preparing midnight suppers. — G. W. 



Special Flashing Strips Stop Leaks in Roof 



t> Y CUTTING and folding sheet copper 
in the fashion shown below, it is a 
simple matter to insert new flashing in 
leaky closed valleys on a shingled roof. The 
point of the folded flashing piece can 
easily be slipped under the shingles and 




pushed into place, the triangular shape 
making it possible to avoid striking the 
shingle nails. The size of the sheets to be 
used depends on the pitch of the roof and 
the exposed area of the shingles. Start 
placing the flashing at the bottom row of 
shingles and work up to- 
ward the top of the val- 
ley. If the shingles are 
tight and the roof is 
otherwise in good condi- 
tion, no nails will be re- 
quired to hold the flash- 
ing in place. — G. C. B. 



OCTOBER 
Shipshape Home 

SUGGESTIONS 

Clean out chimney and smoke pipe 

Flush steam boiler and water tank 

Insulate steam pipes 

Clean water gage on furnace 

Check radiator valves 

Clean basement 

Repair broken or cracked windows 



Drilling Open a Drain 



A PORTABLE elec- 
**■ trie drill and a 3- 



How the flash- 
ing strips are 
cut, folded to 
suit the angle 
of the valley, 
and pushed up 
under the rows 
of shingles so 
that one over- 
laps the other 



or 4-ft. length of stiff 
wire cable can be used 
for cleaning clogged 
floor or laundry drains. 
Ravel about 2 in. of the 
cable at one end and 
clamp the other end 
firmly in the drill 
chuck. The frayed end 
will drill through ob- 
structions that will not 
otherwise yield. — C. P. 
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...ELEVEN YEARS 

of SER VICE 




in a BLIZZARD of 
POWDERED LIMESTONE!! 





SCSC Pillow Blocks as shown in major 
illustration provide a perfect housing, for 
EBCSIF Bearings. They keep oil in and 
dirt and other foreign matter out. 



Industry does not assign itsTOUGFI jobs ti> 
bargain-counter bearings . . . not for example, 
wliere giant crushing mills arc concerned . . . 
or railway journals.. .or great river dredges... 

These arc jobs for bearings that are going 
to stand up . . . take their punishment . . . 
and LIKE it. Industry knows the difference 
between promises and performance . . . where 
bearings are concerned. 

And so, eleven years ago, almost as a 
matter of standard practice, SBCS^ Bearings 
went into the Pennsylvania Crusher shown 



lu re. In spite of the varying loads to which 
crusher hearings are subjected ... in spile of 
the fact that the SDSIF Bearings on this job 
worked in a veritable blizzard of powdered 
liine&toue all during that period, the bearings 
are still in service.. .still in perfect condition. 

SCStF Bearings are built to out-perform 
on the toughest kind of jobs, the brute 
jobs of industry.. .so they provide a MARGIN 
of performance on almost any kind of task to 
which they are assigned. cSCSIF Industries, 
Inc., 40 East 3tth Street, New York, N. Y. 
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Getting a 
Good Start in 

Home 
Movies 

By Frederick D. Ryder, Jr. 

I "^HERE are more ins and outs 
I to this home movie game than 
1 I anticipated," an amateur 
photographer told me the other 
day. "The wife," he went on, "has been 
pestering me to take movies of the chil- 
dren, and I've agreed to get an outfit. I 
thought all I had to do was to go buy it. 
Now I discover there are two kinds of 
film and so many different kinds of cam- 
eras and projectors I'm in a daze. I al- 
ways thought taking movies was just tak- 
ing little pictures in wholesale lots, and 
there shouldn't be anything complicated 
about that. What kind of an outfit should 
I buy, and why?" 

If you, like this man, are thinking of 
breaking into the amateur movie game, 
you ought to get clear in your head the 
essential differences between the still 
photography you have been doing and 
the motion picture photography you want 
to take up. Of course they're alike in a 
lot of ways, and what you know about 
still photography will help you with the 
other game. But there are important dif- 
ferences in the technique and in what you 
can and cannot do. 

Motion picture photography is, after 
all, just what its name implies, the photog- 
raphy of motion. A picture of a house 
or a distant view is no better in the mov- 
ies than it is in a still picture. On the 
other hand, a still picture of a child play- 
ing may be interesting in a way, but 
nevertheless it can only be a frozen im- 
pression of some fleeting glimpse of the 
youngster. The movie camera actually 
records the whole motion with all the 
cute tricks the kid does with its face, its 
hands, and its feet. The movie film, in 
other words, records life, while the still 
camera only freezes a momentary view of 
any subject into perpetual immobility. 

A lack of understanding of this essen- 
tial difference probably explains why many 
movie beginners get uninteresting results 
out of their first few reels of film. Plant- 
ing little Willie in front of the camera 
and letting yards of film grind through the 
mechanism while Willie gapes into the 
lens will not produce a film that will hold 
your friends' attention. 

Keep in mind that the motion picture 
camera is designed to record life and move- 
ment and encourage the children or any 




Indoor movies at night — even in full color — are easily taken. Photo-flood bulbs in your own 
floor lamps supply ample illumination. Fewer bulbs are needed if special reflectors are used 



other human subject to engage in some 
normal occupation that includes action 
while you do the shooting. 

Another movie mistake that the ex- 
perienced still photographer is just as 
likely to make as is the rank beginner 
consists in making the shots too short. 
When you press the button to start the 
mechanism, keep it running for at least 
ten seconds. A flickering glimpse that 
terminates before the audience gets a 
really good look is most annoying. 

A third beginner's trick is to wobble 
the camera or swing it too rapidly. The 
first causes the picture to jump all over 
the screen, and the second makes one 
dizzy to watch. 

These are, of course, just samples of 
the differences in movie technic as com- 
pared with still camera photography. As 
far as the mechanical possibilities are 



Photo Contest 

AWA R D S 



FOR the best photograph submitted 
in our June Photo Contest (P. S. 
M., June '32, p. 101), J. L. Sandy, of 
Chicago, III., has been awarded the $10 
prize. The following won honorable 
mention in the same contest: George 
W. Agan, Jr., Herkimer, N. Y.; Jos- 
eph BaldofF, Cincinnati, Ohio; Roy E. 
Bedbury, Seattle, Wash.; G. Cline, 
Detroit, Mich.; Wilton Fisner, Tulsa, 
Okla. ; George Griffis, Butler, Pa.; 
Eleanor Harris, Hammond, Ind. ; Don 
McCavick, Cedar Falls, Iowa; Lee 
McCrae, Pasadena, Calif.; C. O. Mock, 
Lexington, Ky. ; Prescott H. Peirce, 
Providence, R. I.; T. Schuyler Rob- 
bins, Trenton, N. J.; H. W. Schoep- 
pler, Rutherford, N. J.; J. M. Stofan, 
Garfield, N. J. The July contest win- 
ner will be announced next month. 



concerned, two vital differences stand out. 

First, there is no such thing as doing 
your own finishing in amateur motion pic- 
ture photography. You just press the but- 
ton and leave it to the manufacturer to 
process the film. This is of interest only 
to the relatively few more advanced ama- 
teur photographers whose chief interest 
in the subject lies in the work of develop- 
ing, printing, and enlarging — in other 
words the chemistry of photography. Ama- 
teur movie making will have little appeal 
for such a man. 

Of far more general interest is the fact 
that amateur motion picture photography 
offers the only practical and simple way 
to take pictures of things in full and com- 
pletely natural color. Recent developments 
have made this feature of the amateur 
movie game of still greater importance. 
Now, with the aid of the new super sensi- 
tive color film, you can take full color pic- 
tures on slightly cloudy days instead of 
having to wait for blazing sunlight, as was 
formerly necessary. Furthermore, the new 
film is so extremely sensitive that full color 
movies can be taken indoors at night with 
the aid of several photo-flood bulbs costing 
only thirty-five cents each! 

The first question for you to decide as a 
prospective amateur movie photographer 
is the matter of size. There is the regu- 
lar sixteen-millimeter film and the new 
split-sixteen (P. S. M., Sept. '32, p. 27). 

You will decide on the split-sixteen 
film if cost of operation is of paramount 
importance, because this size film gives 
four minutes of projection time at a cost 
of two dollars and a quarter compared 
with six dollars for the same amount of 
screen projection with the regular six- 
teen-millimeter film, or nine dollars if 
you wish your pictures to be in full color. 

Within its projection size limits, the 
split-sixteen gives virtually as good re- 
sults as the regular sixteen, assuming 
cameras and projectors of equivalent 
grade. But the regular sixteen-millimeter 
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• It* J so easy to make clear y brilliant home movies with 
this simplest of home movie cameras. Aim . . . press a lever 
, . . and that* s alL It's as easy as making snapshots. 



Trie Wsnderfu/ Story 

^Growing Up 




Your Movies of it will be your Family's most precious Possession 



HOW priceless the living movie 
record of your baby's smile 
. . . the first uncertain steps . . . 
playing in the sand . . . the drama 
of going to school . . . sports . . . 
picnics . . . the first party dress or 
first long trousers . . . milestones on 
the road of growing up. 

Such movies are so easy to make 
with Cine-Kodak. And they are 
vivid with the reality of lifelike 
action. A record of your child that 
time cannot dim — a priceless pos- 
session in years to come. And not 
expensive either. 

Cine-Kodak is as easy to use as a 



Brownie. Aim . . . press a 
lever . . . that's all there is 
to it. Make perfect movies 
the first time you try. We 
do the rest, finish the film 
and return it ready for your 
Kodascope projector. 

Your dealer will gladly 
show you typical Cine- 
Kodak movies. Stop in and see 
him. Eastman Kodak Company, 
Rochester, New York. 

Cine-Kodak 

Simplest of Home Movie Cameras 
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Cine-Kodak Model K 

This versatile, all- 
purpose camera per- 
mits ipiick change of 
lenses and can be 
fitted fur Kodacolor 
(movies in full color). 
Loads uiith full loo 
feel of 16 mm. film. 



You Pay No Tax The government 

has placed a ten per cent tax on cameras and 
on other articles that you use in your leisure 
hours. But as all outdoors invites your 
Cine-Kodak, this company will not let any- 
thing interfere with that invitation. It will 
absorb the tax. No increase in the price you 
pay for any Eastman camera. 
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film makes possible much lar- 
ger and brighter pictures and 
also pictures in full color, an 
impossibility with the split- 
sixteen. 

If you have done much still 
photography, you are quite 
likely to make the common 
mistake of considering the 
camera more important than 
the projector. As a matter of 
fact, the quality of the pro- 
jector is more important be- 
cause you use it more often. 
There is no sense in spending 
nearly all your money on an 
extra fine movie camera and 
then have to skimp on the 
projector and end up with 
poor pictures on the screen. 

Remember that you are al- 
most sure to become inter- 
ested in commercially pro- 
duced sixteen-millimeter film 
subjects, and the success of 
home entertainment with 
these films depends on the 
quality of the projector. 

Now about the prices of 
equipment. You can get either 




Fitting a three-color screen is the only change required for color movies 



a movie camera or a movie 
projector for the regular six- 
teen-millimeter film at almost 
any price from about thirty- 
five dollars up to several 
hundred dollars. If you wish 
to go in for full color photog- 
raphy later on, then you must 
have a camera with an F/1.9 
anastigmat lens made to fit 
the special color filter used in 
exposing the color film. Such 
a camera will cost you about 
one hundred and fifty dollars 
or more. The same applies to 
projectors. If you want to 
project full color movies, you 
must have an outfit made to 
take the special color projec- 
tion screen that fits over the 
projection lens. Such a pro- 
jector calls for an outlay of 
one hundred and fifty dollars 
or more. 

At present there is only one 
movie camera and two sizes 
of projectors made for the 
split-sixteen film. The camera 
and the smaller projector to- 
tal a bit over fifty dollars. 



Real Plants Thrive in This Tiny Toy Greenhouse 




Although intended as a toy, this 
miniature greenhouse, which is built from 
scrap material, will prove interesting to 
grown-ups as well as children. It can hold 
a dozen cr more tiny pots with growing 
plants, or two or three larger ones. 

The greenhouse illustrated was made 
from store-box lumber and a number of 
old 4 by 5 in. photographic plates cleaned 
with hot water and an old razor blade. 
Of course, you can use scraps of window 
glass cut to size just as well. 

The most suitable wood to use is cy- 
press because it resists moisture, but al- 
most any wood will do. The base is 1 by 
by 13 in. A molded edge was cut to 
improve its appearance. Overall dimen- 
sions of the house, exclusive of base, are: 
width, 5^4 in.', length, 11 in.; height, 
measured to apex of roof, 7}i in. 

After shaping the base, cut corner 



pieces and other uprights as needed, and 
fasten them to the base with nails and 
glue. Space them so that the glass pieces 
will slide into % in. deep grooves. Run 
3/16 by 3/16 in. strips around the base 
between the uprights to seal the lower 
edges of the glass. Connect the top ends 
of the uprights with similar strips, placed 
at one side so that the glass can be slipped 
into the grooves or removed. 

The roof is separate, serving the pur- 
pose of a removable cover. In construct- 
ing it, first make a rectangular frame of 
14 by ]/> in. material so that it will coin- 
cide with the top edge of the house proper 
Then construct triangular ends, the di- 
mensions of which will depend on the 
width of the glass side panels used. The 
ridge piece is square in cross section and 
grooved on two adjacent surfaces. Spacers 
for separating the glass panels are grooved 
on the edges and measure about 3/16 in. 
or 54 in- thick by Yi in. wide. 

Fasten the wood frame together with 
casein glue and small nails or common 
pins used as nails. It is best to paint or 
lacquer all wood parts possible before as- 
sembling. The tiny earthenware pots can 
be obtained at almost any florists. If 
desired, a metal tray can be placed on 
the bottom. — John C. Workley. 



The framework is constructed 
as shown in the detail draw- 
ings above and in the photo 
at the right. The top lifts 
off bodily to give access to 
the plants as in the photo 
above, and the closed green- 
house is shown at left above 
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AUXILIARY BENCH AIDS 
THE MODEL MAKER 

]V/[Y BENCH being pretty well taken 
up with lathe, emery wheel, saw, and 
other tools, I had to resort to what I call 
an auxiliary bench to 
gain working space. 
This is especially con- 
venient for model 
making. It may be 




Small auxiliary 
bench set up in 
the vise for light 
and delicate work 



made of any stock about the shop; mine 
is a piece of -J^-in. pine, 8 in. wide and 
24 in. long. Across one end a piece of 
in. hardwood, 2 in. wide, is screwed to 
serve as stop for planing. On the other 
end a V-notch 3 in. wide and 4 in. long is 
cut to allow a coping saw or fret saw to 
be used. A block 'about by V/z by 12 
in. is screwed underneath and in the mid- 
dle of the large piece to allow the auxil- 
iary bench to be clamped in the vise at 
a comfortable height. — G. T. Holmes. 

HOMEMADE CLAMPS FOR 
GLUING WIDE BOARDS 



WORK TO BE 
HELD 



BOLTS (5(6 OR 3fe"l 
THROUGH BLOQKS ■ 
GLUED JOINT 




HARDWOOD WEDGES 



ADJUSTMENT 
HOLES 



Improvised bar clamps which not only exert 
pressure edgewise but also hold work flat 

■\X7HEN two or more boards have to 
» " be glued together to form a wide 
piece, it often happens that there are no 
cabinetmaker's bar clamps at hand, or 
too few clamps for the number of joints 
which have to be made at one time. The 
accompanying drawing shows a homemade 
clamp that is inexpensive and efficient. 
The dimensions given are satisfactory for 
bars up to 2 ft. in length; for longer 
clamps, both the bars and the bolts should 
be heavier. The bolts must be large enough 
to resist bending, and the wedges and 
blocks should always be slightly thinner 
than the material to be clamped. In use, 
the clamps should be slipped over the 
work, and the nuts drawn moderately 
tight; then the wedges should be driven 
in firmly. — Harry N. Rowland. 



2.00. a month for life 




Would jfMi $e interested in tAcd 
^tmrwnteee/ lij^e-Zon^ income ? 

Don't you often wish you could look for- 
ward to retiring some day on a Guaranteed Life 
Income? Many men and women who felt the same 
way a few years ago are now receiving Equitable 
checks for 8100, $150, $200 or more every month. 

And they will continue to receive those 
checks every month as long as they live. There are 
no "ifs" or "ands" or "maybes." They KNOW that 
they will be completely free of financial worries even 
if they pass the century mark. 




A few years ago they had no definite financial 
plans for the future. Then they learned of The Equitable 
Monthly Income Plan for Retirement. Many of them 
began by clipping a coupon similar to the one at the 
bottom of this advertisement. That is a way for you to 
begin, too. The coupon below will bring you a copy of 
The Equitable's booklet about guaranteed Incomes. It 
tells you why and how a Life 
Annuity can provide a much 
larger income than any other 
equally safe plan affords. 



THE EQUITABLE 



FAIR — JUST 



The Retirement Annuity is but one of 

I he many forms of Self-Income and Life 
Insurance service available through The 
Equitable. 




LIFE ASSURANCE 



SECURITY— PEACE OF MIND 



SOCIETY 



MUTUAt — COOPERATIVE 



OF THE U.S. 



NATION-WIDE SERVICE 



The EQUITABLE Life Assurance Society of the U. S. 
Thomas I. Parkinson, President 

393 Seventh Avenue, New York, N. Y. 
Please sent! your booklet, "The Fountain of Perpetual Youth." 



7 P. S. 



NAME 
ADDRESS 



OCTOBER, 1932 
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KNOW YOUR 
NICHOLSON FILES 




INEXPENSIVE 



one 



( Selcclincj ike rujkl 
for ike rixjliljob 
ia important 



| FLAT BASTARD FILE: for 
heavy filing, especially the 
rapid removal of stock. 



A 



MILL BASTARD FILE: for 
sharpening mill saws and for 
fine filing and finishing work. 



SLIM TAPER FILE: for sharp- 
ening hand saws. 



ROUND BASTARD FILE: 
for enlarging round holes. 



gfTfr HALF ROUND BASTARD 
FILE: for enlarging concave 
apertures. 

k™ SQUARE BASTARD FILE: 
SlJ for filing slots and other square 
openings. 

Knowing the difference 
between Nicholson Files 
is half the battle of using 
them correctly. Study 
these shapes and cuts. 
Then get the right Nichol- 
son File from your hard- 
ware or mill supply dealer. 

NICHOLSON FILE COMPANY 
Providence, R.I., U. S. A. 

USA. 

A FILE FOR EVERY PURPOSE 



Dividing Fixture 




Welps Wome }Aachinist 
^ Do D iffic u It Wo rk 



The dividing head dismantled to 
illustrate the construction of 
the various parts, and, at right, 
the assembled fixture with a 
milling cutter arbor held in it 




MANY otherwise difficult or impos- 
sible operations in the home ma- 
chine shop become comparatively 
easy when a small dividing fixture like 
that illustrated is available for use on 
the lathe, milling machine, or shaper. It 
can be used for spacing the flutes on 
reamers and taps, for cutting teeth in 
milling cutters, for cutting square and 
hexagonal ends, and also for making gears 
with a fly cutter. 

The device was constructed by B. L. 
Kemper, a druggist of Perham. Minn., 
who has for many years made a hobby of 
his home machine shop. He makes many 
of his own tools and has built much of his 
equipment, including both a milling ma- 
chine and a shaper. 

For obtaining the divisions for this in- 
dexing head. Mr. Kemper makes use of 
the screw cutting gears of his lathe. They 
give him every division from 2 to 16. then 
every even number up to 32, and also 36, 
40, 44, 48, and 52, which is a Sufficient 
variety for almost any amateur work. 

"The accompanying photographs," Mr. 
Kemper writes, "will explain the device 
well enough as the dimensions naturally 
depend upon the machines available. The 



base consists of three castings — the base 
plate and the two supports for the centers. 
The base plate could just as well be made 
from a piece of cold-rolled steel about 
Y< in. thick and 4 in. wide, which would 
eliminate the facing operations necessary 
in cast iron. The two center supports are 
made from the one pattern, and the tail 
center and its support are threaded for the 
easy removal of the work. Both supports 
are sawed through on one side so that a 
clamping screw will "hold the centers ab- 
solutely tight. The centers, which are made 
rather heavy, will stand quite a tool thrust 
without springing. The center supports can 
be removed from the base and fastened 
directly to the table of my miller." 

COLORING BRASS BLACK 

A black finish for brass can be obtained 
by a simple chemical process. Make a 
strong solution of nitrate of silver in one 
container and of nitrate of copper in an- 
other. Mix the two solutions together and 
tlip the brass into it. Now heat the brass 
evenly uniil the required degree of dead 
blackness is obtained. This is the method 
often used by instrument makers. — L. H. 




Grinding the teeth of a milling cutter with 
the aid of the dividing head. In this case 
the work is being done in a lathe, the grind- 
ing wheel being hung between the lathe centers 



Another use is shown at the right — 
cutting teeth in a Woodruff type key- 
seat cutter by means of a fly cutter 
set up in a homemade milling machine 
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SHEET OF PAPER REMOVES 
DUST FROM AQUARIUM 




When the sheet of newspaper is rolled back 
from the water, it carries the dust with it 

U*YE±\ though an aquarium is covered 
' with glass, a certain amount of dust 
will invariably accumulate on the surface 
of the water. The dust impairs the natural 
beauty of the aquarium and is detrimental 
to the fishes. To remove it quickly and 
easily, cut several sheets of newspaper 
approximately the size of the water sur- 
face and spread one of the sheets on the 
water. Let the paper remain until it be- 
gins to soak up the water — usually two or 
three seconds. Then take hold of one end 
of the sheet and remove it by lifting it 
upward and rolling it back. The dust will 
cling to the paper. — John Edwin Hogg. 

OLD INNER TUBE STOPS 
RUGS FROM SLIDING 




FOR UPTURNED 
CORNERS 



THIS STRIP FOR 

HARDWOOD FLOORS 



INNER TUBE 



BACK OF RUG 



TRIPPING over a small rug which has 
upturned corners or falling because a 
rug slips on a polished hardward floor is 
a common household accident. It is easy 
to prevent such accidents, however, by 
applying commercial preparations to the 
back of the rug to prevent their slipping 
or curling up at the corners. Upturned 
corners also can be cured by sewing a 
small triangular piece of old automobile 
inner tube in each corner as shown; and 
a good way to prevent slipping is to sew 
a strip about 5 in. wide along the edges 
on the back of the rug. Have the inside 
of the inner tube facing outward so that it 
will be in contact with the floor. A rug 
so treated will not slide even when a vac- 
uum cleaner is used. — John de Vink. 



THE MAM WU© C@UWMT 



CCEEtP A JOB Acf ^/,'- 



WELL. I START MY NEW JOB 
TOMORROW. LETS HOPE THIS 
ONE LASTS! I'M TIRED OF HAVING 
TO CHANGE SO OFTEN NEVER 
GETS VOU ANYWHERE 



OH. I WANT YOU TO MAKE 
GOOD! BUT DO BE CAREFUL 
ABOUT LITTLE THINGS 




LITTLE THINGS? WHAT WAS 
ELSIE HINTING AT » I HAVEN'T 
THE LEAST IDEA 



A MONTH LATER he found out 



YOU SAY HE'S BRIGHT 
AND HARDWORKING, 
BUT CARELESS ABOUT 
"B.O." SURELY THAT'S 
A LITTLE THING 



A MIGHTY IMPORTANT "LITTLE 
THING" IF YOU HAVE TO WORK 
NEAR HIM ! ALL THE OTHERS 
ARE COMPLAINING. HE'LL HAVI 

TO REFORM -OR GO! 
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WHAT A FOOL I'VE BEEN 1 I'VE 
SEEN DOZENS OF "B.O." ADS, BUT 
NEVER DREAMED / COULD BE 
GUILTY. WELL, I KNOW NOW — 
AND I KNOW WHAT TO DO. I'LL 
GET SOME LIFEBUOY TODAY 



NO "B.O." NOW 

to sfio/7 his chances 



I'VE BEEN IN MY JOB SIX MONTHS. ELSIE. 
HAD A NICE PROMOTION.TOO. ISNT IT 
TIME TO TALK ABOUT A WEDDING ? 



WHENEVER YOU SAY. DEAR 




Don't let "B.O/' 

( body odor) 

bar your way 

PORES are constantly giving off odor- 
causing waste. Play safe — bathe regu- 
larly with Lifebuoy. Its creamy, abundant 
lather purifies pores and removes all trace 
of "B.O." {body odor). Freshens dull com- 
plexions. Gets germs off hands — helps 
safeguard health. Its pleasant, hygienic 
scent vanishes as you rinse. 

TRY LIFEBUOY FREE 

If you don't use Lifebuoy and want to try it, send 
a clipping of this offer with your name and 
address to Lever 
Brothers Co., Dept. 
6410, Cambridge, 

Mass. A full-sized %^/sjBPITTTlll] 

cake will be seat you 
without cost. 
{Thisofftr&oodin U.S. 
and Canada only ) 
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The One 
Superior 

Univcrsa 
Wood-Bonnq Tool 




STRENGTH— insur. 
ing that it will never 
twist out of shape. Pos- 
itive Adjustment — the 
blade can never slip. 
True boring — true by 
every test of precision. 
The$e are the qualities 
and performance that 
make the Irwin Truhor 
Expansion Bil the One 
Superior Universal 
Wood-boring Tool. 
Tllinkofa hit that hores 
a 3" h<de through 500' 
of limber tvillioui sharp- 
ening — trillion! slipping 
— without resetting! This 
isTruhors record. Car- 
penters. Electricians and 
nunv other mechanics 
know this and use it. 
^ ou should have one in 
your shop or kit. 
Look for the trade-mark 
on the shank. Truhor is 
made only by Irwin. Get 
one from vour dealer. 
You will And it satis- 
factory. Irwin Bits are 
guaranteed. 



IRWIN 

WOOD BORING TOOLS 



© 



IF YOUR DEALER DOESN'T HAVE 
WHAT YOU WANT. WRITE US 



THE IRWIN AUGER BIT CO. 
WILMINGTON, OHIO 

SOLE MANUFACTURERS OF 

THE GENUINE AND ORIGINAL 
IRWIN AUGER BITS 



Home Workshop Blueprints 

New projects are marked with an asterisk (*) 



HPO ASSIST you in your home work- 
*■ shop, Popular Science Monthly 
offers large blueprints containing working 
drawings of a number of well-tested proj- 
ects. The blueprints are IS by 22 in. and 
are sold for 25 cents a single sheet (ex- 
cept in a few special cases). Order by 
number. The numbers are given in italic 
type and follow the titles. When two or 
more numbers follow one title, it means 



Flying Airplane Models 

Bremen (Junkers, 3-ft. Flying), 89-90 $ .50 

Lindbergh's Monoplane (3-ft. Flying). 69 25 

Nieuport XVII (29-in. flying), 180-1S1 50 

Rise-off-Ground Tractor, 3-ft., 50 25 

Seaplane, Tractor, 30-in., 8! 25 

Seaplane, Morris (Record 12'^ min.), 102 25 

S. E. 5a World War Plane (30-in.), 168-169 .50 

Single Stick, Tractor, 30-in., 82 25 

Tractor (Record Flight 6.024 Ft.), 104 25 

Twin Pusher, Racing, 35-in., 86 25 

Winnie Mae (4-ft. flying), 141-142-143 75 

Boats 

Canoe, Sailing Outfit, 25 25 

*Canoe, 16-ft. Canvas Covered Kayak, with 

Sail, etc., 192-193-194 75 

With full size patterns 2.25 

Duck Boat, Folding, 170-R 50 

With full size patterns 2.00 

Outboard Racer, 1 1 Va-ft.. 128-129 50 

With full size patterns 2.00 

Sailboat-Motorboat, Combination (15 ft., cat 

rig), 131-132-133-R 1.00 

With full size patterns 2.50 

Marconi Rig with Jib for Above, 133A 25 

13-ft. Rowboat-Motorboat, 147-R 50 

With full size patterns 2.00 

14^-ft. Rowboat-Motorboat, 148-R 50 

With full size patterns 2.00 

16-ft. Rowboat-Motorboat, 149-R 50 

With full size patterns 2.00 

Stern Drive Installation (When used with 

Rowboat-Motorboat), 150 25 

I5!^-ft. Runabout or "Sportboat" (outboard 

or inboard motor), 175-176-177 75 

With full size patterns 2.25 

Furniture 

Bookcase, Simple, 37 25 

Bookshelf and Book Ends, Modernistic, 100 .25 

Bookshelves, Hanging, 77 25 

Bookstand, Modernistic, 88 25 

Book Trough, 68 25 

Cedar Chest, Mahogany Trimmed, 17 25 

Chair, Rush-Bottom, 36 25 

Chests. Treasure, 78 25 

Clock. Grandfather, 19 25 

Desk, Colonial, 21 25 

End Table, Magazine, 68 25 

Fireside Bench, Colonial, 187 A. 188 A 50 

Kitchen Cabinet, 5 25 

Kitchen Table Cabinet, 27 25 

Lamps, Modernistic, 93 25 

Mirror, Scroll Frame, 105 25 

Muffin Stand, Folding, 173A-174A 75 

(See page 90 for kit of materials) 

Pier Cabinet and Corner Shelves, 77 25 

Radio Cabinet, Console, 70-71 50 

Screens, Modernistic Folding, 91 25 

Sewing Cabinets, Two, 31 25 

Sewing Table, 1 25 

Shelves and Lamp, Modernistic, 93 25 

Smoking Cabinet, 2 25 

Stand, Low Modernistic, 100 25 

Table, Gate-Leg. 24 25 

Table, Tavern, 105 25 

Table, Tilt-Top, Oak (Top 20 by 24 in.) 140 .25 

Tea Wagon, 13 25 

Telephone Table and Stool, 18 25 

Radio Sets 

Amplifier, Three-Stage, Audio-Frequency, 42 .25 

Five-Tube (Battery Operated), 54-55 50 

Four,Tube (Battery Operated), 43 25 

Full Electric Headphone Set, 130 25 

One Tube (Battery Operated), 10J 25 

Screen-Grid Set, 109 25 



that there are two or more blueprints in 
the complete set. If the letter "R" fol- 
lows a number, it indicates that the blue- 
print or set of blueprints is accompanied 
by a special reprint of the instructions 
originally published in the magazine. If 
you do not wish this reprint, omit the 
letter "R" from your order and deduct 
25 cents from the price given. Reprints 
alone are sold for 25 cents each. 



Short-Wavc Converter Unit. 137 25 

Amateur Short Wave Receiver, 155 25 

Amateur Radio Transmitter, 183-184 50 



Ship and Coach Models 

Bark, Scenic Half-Model, 108 

Bottle, Clipper Ship in, 121-122 

Clipper, Baltimore (8-in.), 92 

Clipper — Sovereign of the Seas, 51-52-S3-R 
Constitution ("Old Ironsides"), 57-58-59-R 

Covered Wagon, 118-119-120-R 

Destroyer — U. S. S. Preston (3t^-in. Hull), 

125-126-127 -R 

Galleon, Spanish Treasure, 46-47 

(See page 90 for kit of materials) 

Mayflower (17^-in. Hull), 83-84-85-R 

Motorboat. 29-in. Cruiser, 63-64-R 

*Motorboat, Working Scale Model Driven 

by Rubber Bands or Toy Outboard 

Motor (20-in. Hull), 196......~ 

Pirate Galley or Felucca, 44-45-R 

Roman Galley (19-in.), 138-139-R 

Sails — Square and Fore-and-Aft for any 

Model, 185-186 

Santa Maria (18-in. Hull), 74-75-76-R 

Schooner— Bluenose, 110-111-112-R 

Sedan Chair, Queen's,*J2i-124 

Stagecoach, Concord, 115-116-117-R 

Stagecoach (Cody), Small, with Horses, 

144-14S-146-R 

Steamboat, Mississipoi, 94-95-96-R 

Viking Ship, 61-62-R. 

Weather Vane, Ship Model, 66 

Whaling Bark Wanderer. 151-152-153-154.... 

Sails for Wanderer, 185-186 

(See page 90 for kit of materials) 
Yacht, Sea Scout, 42-in. Racing, 106-107-R 
Yacht, 20-in. Racing, 41-R 



Toys 

Airplane Cockpit with Controls, 114 

Birds and Animals, 56 

Doll's House, Colonial, 72 

Doll's House Furniture, 73 

Drill Press, Woodturning Lathe, Jointer, 

and Circular Saw, 113 

Dump Truck, Fire Engine, etc., 101 



Miscellaneous 

Baby's Crib and Play Pen, 26 

Garage, One-Car, Pergola, 23 

Log Cabin (Three Rooms), 134 

Puzzles, Six Simple Block, 65 

Tool Cabinet, Bench Hook, etc., 30.. 

Trellises, Garden, 34.....Z 

Workbench, 15 „.£ 
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Popular Science Monthly 

381 Fourth Avenue, New York 

Send me the blueprint, or blueprints, 
numbered as follows: 

No No No No 

No No No No 

Patterns for 

Reprints alone for 

I am inclosing dollars cents- 

Xante 



Street 

City and State 

Note: Please print your name and address very 
cleariy. If you do not wish to cut this page, 
order on a separate sheet. 
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A SIMPLE WAY TO MAKE 
REEDED CHEST LEGS 




A substantial chest leg built up from four 
pieces \' 2 in. thick to give a molded effect 

AMATEUR woodworkers usually avoid 
any attempt at molding long, orna- 
mental beads, reeds, or llutes on furni- 
ture parts unless they have a special plane 
or a routing machine suitable for the work. 
In many cases, however, a beaded effect 
can be obtained by building up the parts 
from several thin pieces. The chest leg 
illustrated, for example, was made of four 
pieces of \'i in. thick material sawed to 
shape, three being inside pieces as shown 
at A in the drawing, and one an outside 
piece like B. The pieces were lightly nailed 
together and the edges trued up and made 
exactly alike with a wood rasp and sand- 
paper. Then they were separated and the 



OUTSIDE 

- Piece -B 




Section 

A X 



The leg is made by cutting three pieces like 
A and one like B, and assembling them as at C 

front edges rounded to give a beaded 
effect, as shown at C. 

When finally glued and bradded to- 
gether, these legs had the additional ad- 
vantage of providing a strong support for 
the bottom of the chest and an unusually 
rigid corner construction. With a little 
ingenuity, this method may be adapted to 
many purposes. — Clinton" F. Blake. 

Every owner of a small power shop is 
likely to have trouble with slipping belts. 
I have tried various commercial belt dress- 
ings, but have found nothing better than 
a stiff paste of powdered rosin in castor 
oil. It keeps the belts soft and pliable and 
makes them pull well. — B. L. 



NOW LAUGH 
AT TROUBLE 




Hastic 





You Can Repair Almost 
Anything . . . Make 
Almost Anything 



SAVE MONEY-TOO! 



EVEN AMATEUR HANDS 
can easily do an EXPERT 
JOB of repairing, mending breaks, 
sealing cracks and hiding nicks, cor- 
recting mistakes in wood- working 
. . . with this amazing new discov - 
ery that Master Craftsmen, Model- 
ers and Tinkers can't do without. 

It's actually wood — waterproof, 
weatherproof, carvable, workable, 
life-time wood— that handles just 
like putty and quickly hardens 
into wood that takes and holds 
nails and screws better than most 
natural woods. Discover Plastic 
Wood for yourself. A selection 
of nine colors. Choice of cans or 
tubes. Sold at all paint, hard- 
ware and department stores. 
You'll be surprised at the thou- 
sand and one uses for Plastic 
Wood. Try it. 

PLASTIC 
WOOD 

Handles like Patty. . . Hardens into Wood 
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Round out your 
small tool 
® equipment 



DECOY DUCK HEADS PACK INTO BODIES 




with 

this new, handy 
MORSE TAP 
and DRILL Set 

The complete SI 

set of 8 tools JL ( in U. S. A.) 



This handy new set of genuine MoRSE 
Tools makes it an easy job to drill the 
proper sized hole and tap out clean, 
accurate threads in metal, bakelite, 
celluloid and other materials. 

The set contains four carbon steel 
machine screw taps and four drills in 
proper corresponding tap drill sizes. 
The tools are suited for machine or 
hand work. Included in the purchase 
price of 81 (in U. S. 
A. only) comes a 
copy of the MORSE 
Tap Manual, full of 
interesting inform- 
ation on Taps and 
their uses— or you 
can have the Manu- 
al without the set 
for 10e. 

Send the coupon 
to us or to your 
local Morse dealer. 



TAP 
MAM M 




I Hi- 1 ! . k l > L ^MACHINE 'cOMPAX 

HEW BUrORD. MASLiMA. 

Mane T« 1st Drill & Machine Co. 
Mew Bedford, Mua., U. S. A. 

I enclose one dollar for which send mt postpaid 
Top and Drill Set No. 32 consisting of four carbon 
steel Machine Screw Tapa sizes No. 436, No. (>:S2, 
No 832, No. ] 032, and four Wire Gauge Drills 
sizes No. 44, No. 36, No. 29, and No. 21— also a 
copy of Morse Tap Manual n 

1 enclose 10e> for my copy ofMorsc Tap Manual □ 



Name 

Address.. 




bit to hold the anchor. At the 
forward end of the decoy, cen- 
trally located on the underside, 
a third hole was bored to con 
tain the brass screw eye for 
fastening the line to the anchor 
Small buttons of lead were 
added as necessary to balance 
the decoys. A -)4 in. wide rub- 
ber band cut from an old inner 
tube keeps the anchor in place, 
and the anchor line is wrapped 
around the body to prevent 
the head from falling out. To 
make still more sure that the 
head will not slip out, another 
rubber band like that used for 
the anchor may be applied. — 
C. Anthony Van Kammen. 



CASTER SOCKET 
RECESSES IN BODY 



With heads and anchors packed inside their 
bodies, the decoys can be more easily carried 



When hunting ducks, one has a heavy, 
bulky load to pack to the blinds, espe- 
cially if many decoys are used. A few 
heads became loose on the writer's decoys, 
and this suggested the idea of making 
each head detachable so that it could be 
packed with the anchor in the 
body of the decoy. 

A brass pin was threaded 
into the head in place of the 
dowel, and a caster socket 
fastened in the body. A hole 
slightly larger than the profile 
of the head and V/z in. deep was 
centrally located in the underside 
of the decoy. Behind this a second 
hole was bored with an expansive 




underside view 
(in packed form") 



How the body of the decoy is 
recessed and the head fastened 



TRAY CLAMPS ON LEG OF CARD TABLE 

A neat little tray that holds two glasses 
and an ash receiver safely below the sur- 
face of a card table can be made from a 
piece of J^-in. pine cut in a triangular 
shape with rounded corners, as shown. 
A strip of wood beading should be glued 
along each of the straight edges, and the 



CURVED PORTION 
FILLED WITH 

PLASTIC 
COMPOSITION 





The tray consists of a triangular piece of 
>6-in. wood with a big spring clip attached 



Small as it is, the removable tray has room 
for two glasses and an ordinary ash receiver 

rounded corners filled in with a plastic 
wood composition, which is later shaped 
with a file to match the beading. A large 
size spring clamp, obtainable at a sta- 
tionary store, is attached to a block 
underneath. It will hold the tray firmly 
on either round or square table legs. 

A piece of felt or blotting paper is placed 
in the bottom of the tray to absorb 
liquids. A pair of these trays will help 
keep the top clear for playing. — E. E. 
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STORING SNELL HOOKS 
IN A TACKLE BOX 

SNELL hooks can be stored in perfect 
order inside the lid of your fishing 
tackle box by means of the simple ar- 
rangement illustrated. Half of a large, flat 
cork about 2 in. in diameter is first nailed 
in an upright position to the inside of lid. 
This is for the points of the hooks. The 
snells are kept in place with a fastening 



HOOKS 




CORK 



BLOCK 



The fishhook points are set into the cork, 
and the snells are slipped into the slits 

which resembles a violin bridge to some 
extent, but is cut from soft rubber (a 
piece of an old eraser will do). This is 2 
in. long and about }& in. square and has 
deep slits cut across its upper edge. It is 
attached to the lid with nails and is 
blocked up in center so slits remain open. 

To place a hook, push the point into the 
cork and pull the snell taut, inserting it 
in a slit directly opposite the hook. Snells 
cannot get tangled if properly arranged, 
and they will dry straight. — P. B. Price. 

ADJUSTABLE INSERT FOR 
SMALL SAW TABLE 




Six oval-headed screws placed as shown make 
it possible to adjust the insert accurately 

THE wood insert in the center of the 
iron table of a small circular saw will 
shrink in winter and swell in summer, 
especially if the machine is in a basement 
shop that is relatively damp at times. 
Sometimes it may have to be hammered 
out ; at other times it will be loose and not 
quite flush with the top of the table. Such 
an insert, however, can be kept snug. 
Take it out when it is tight and rip % in. 
from one side; then drive two yi-in. No. 
4 oval-headed screws in the cut edge about 
1 in. from the ends. These screws can be 
adjusted in and out as necessary. Similar- 
ly, about 1/16 in. can be planed off the 
bottom and four screws used for the ver- 
tical adjustment. — C. W. Olson. 



w2 New Jig Saws 

by "Dri 



© 



ver 




For business or hobby — as 
money-makers or means of 
diversion — these new 
DRIVER Jig Saws are un- 
equalled! Every step in de- 
velopment was taken with 
infinite care — with one ideal 
in mind — to produce a better 
jig saw. Every step in manu- 
facture is made with the 
same exacting diligence — to 
see that ideal realized in the 
finished tool. Call at your 
local DRIVER store 
and inspect the new 
models — there's no ob- 
ligation. 



Sabre Sawing — Sanding — Filing 




Every feature of these superb machines will appeal to the "^"JS "^r* 

man who admires quality tools. The ingenious grooved roller VL^^ . ^^^ik~* 

guide, the spring hold-down, heavy cast iron tilting table. J ^^~^^^L s^*-^*""^ 

universal vises which hold all sizes of blades and permit tEr~^BmfZ^^P^^ m t\. 

operation front the sides as well as the front, the selective ^^^\^ssssBss»S*^^C ■ vlf 

four speeds, the ability to operate with the arm removed [/// MljJIlr^ V I M 

thereby obtaining unlimited capacity, and many other ad' /rtlU /J ///s IsW L B M *^ 

vantages available only in DRIVER jig Saws are your assur- fyjyi ^^j^/ Wl. 

ancc of a "thrifty" investment. Add to these features the '?HMs6ssss~Jf_^ *C SHOWN 

ability to do efficient sabre sawing, filing and sanding with- M 

out additional parts (excepting the necessary accessories) „ _ „ „ , - « . « , . >, . _ _ _ _ 

and you'll realize why these machines represent the great- ■ m • ■■■■■§■ s»| 

est tool values ever known and why other jig saws will J Please Send Me Details of New I 

appear obsolete by comparison • Driver Tools (PS) ■ 

Go to your nearest DRIVfcR store today and see a new * I 

Driver Jig Saw in action. If the dealer has not been able to J ji ame I 

get delivery yet, send us the coupon for descriptive ' ' I 

literature - ! Street ■ 

WALKER-TURNER CO., Inc. J r ., „ , ! 

■ City Stale 1 

PLAINFIELD, N. J. * 




FREE FALL 
CATALOG 

Just OH tbe Press 

Showing Hunting 
Shoes, Duck Hunt- 
ing Boots, Sleeping 
| Bags, and other 
Leather and Canvas 
Specialties. 

L. L. BEAN, Mfr. 

126 Main St. 
Freeport. Maine 



HEW WORLDS 




VALUE 

.98 



Right Under Your Nose 

Why travelTThis powerful microsc 

"I show you fascinating new W-..« 
rik'htundcr > utir mme! Tiny living: creatures $6 
.. nair on insect letfa .. plant cells, .countless A. 
ither marvels. Kim and education with the" 1 
JUNSOR LAB MICROSCOPE 
MAGNIFIES 3600 TIMES SURFACE 
Not a toy ... a scientific instrument. prec 
Heavy cast bast'. Fine lens. Sharp focus. Adjustable 
mirror. M aim i tics (JO dfam.,3600 areas. Never before 
available under Jfl.oo. Money back if not exactly as 
OMCnbwli Order y»urs today. 
THE NEWMAN-STERN CO.. 1740 £. tlth St.. OmUai Oh.» 



MODEL 
SHIPS 




We can supply construction sets and all aorta of parts puchaa semi- 
finished hulls, blocks, deadeyes, special na«s, anchors, steer in it 
wheels, capstans, hirureheada. blue prints, books, etc.. for build- 
Iiik r<-«l tine scale model-; of the Destroyer l'reston. Whale Ship 
Wanderer. I bring Cloud, Constitution, SpanishGalieon, Mississippi 
River Steamboat. Sovereign of the Seas. Bluenose. Mayflower and 
many others. Alsospecial construction sets lor racing sail boats, 
power boats, model steam engines, propellers, etc., and fine tools 
for the model maker. Our lame ol-pawre photuirraphically illustrated 
booklet contains valuable information and hints for building Bhip 
models in addition to prices and full description of the above arti- 
cles. Many people only sliehtly interested in models have become 
Kreatly enthused upon rcceivinx this booklet. A copy will be sent 
postpaid upon receiptof l&cts. 'coin preferred). 

Model Ship Supply Co., Dept. R, Mineola, N. Y. 



Automobile Racing— NEW BOOK 

Ton Chapters. 137 Illustration*, of dirt and champion- 
ship cars and drivers. How to build cars and bodies. 
Converting stock cars to 120 in.p.h. racers. Answers all 
questions on speeding up 
rars ; superchargers, "revs'* 
balance, speed, contest rules, 
irack records, etc. I'ostpalil 
. — . S1.0Q. C.O.D. $1.12. Order 
""NOW. Ray F. Runs, Dept. 
D, MadfsonvUle, Cincin- 
nati, Ohio. 




New and Better Machines For Your Shop 




New machines, improved models, new useful attachments constantly being added 
to the llolce-Crane Line. Make your workshop efficient, practical, and up-to-the- 
minute with these highly per fected machines. Experienced woodworkers 
prefer them for their capacity, I I accuracy, ruggedness, and low cost. 

TILTING ARBOR SAW ^ SPINDLE SANDER 

"""he latest Ikiice-Crane Machine. Sands ediccs of 
ranch I or curved work. usrillatea )»". Rotates 
3000 r. p.m. on ball bearing^. Table 20"*ao", 
UHessleevesS"-2". l"dia. 
hiich. End! 



;his popular Roier- 
Made with two sizes of tabl 
3(0 "*27!-". Bronx* or 
ball bearings. Cats 2V 
thick with 9" saw. 

i ^ Attachment 
k q uar e capac i ty 



ante your won 
per ,Q _ re 
MM a< 

now I I 1 
and II 3< 



SEND FOR WORKSHOP CATALOG 

Large 52-page Workshop Catalog sent upon receipt of 10c in 
stamps or coin (which only partly pays mailing cost). Gives com- 
plete information on saws, lathes, jointers, jig saws, band saws, 
shapers, snndcrs, motors, and workshops. 

BALL BEARING LATHE 

Money can't buy better. Swing 11". Centers 42" and GO". Four 
speeds. New ball bearing back rest makes turning of long spindles 
?y. Also other lathes for wood or 





abrasive 

— . sleeves and rubber drums 
_ J Kive wnndiT fully smooth fin- 
ish. Driven by % to hs b-P. 
motor and V belt. 



12" - 14" 
BAND SAWS 



Two popular Boice- 
CraneBand .Saws that 
have given years of 
faithful service. Ta- 
bles tilt 4&o. Especial- 
ly valuable for boats, 
furniture, novelty, ana 
pattern work. 



TOLEDO, 



NEW SAND DRUM 

New attachment. Steel spindle, to 
fit any machine or motor. Holds 
rubber drums, and endless ahra- 
Hive sleeves 3". 2", 1" dla. Sixca 
change instantly. Sands smooth 
as satin. 
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THE 

PROTECTION OF 

3 OILS 

COMBINED 

in ONE 




In every drop of 3-in-One Oil, 
three widely different oils are 
scientifically blended to make 
it do three things — clean and 
prevent rust as it lubricates. 

Blending gives 3-in-One this 
triple action — makes it protect 
equipment as no plain mineral 
oil will — saves you many a 
needless bill for repairs and 
replacements. 

Get 3 - in - One anywhere. 
Handy cans and bottles. 

Three-in-One Oil Co., New York 

3-IN-ONE OIL 

CLEANS - LUBRICATES - PROTECTS 



TUNNEL GOLF— A NEW BLIND-TRAP GAME 




TUNNEL golf is a new, novel pas- 
time tor fall and winter entertain- 
ment. To make it, three 10-in. disks 
of three-ply veneer are used, with a steel 
ball bearing to serve as the "golf" ball. 

Place one of the disks on the scroll 
saw and cut it up into a spiral strip about 
14 in. wide, as illustrated. Cut this up 
into various lengths and glue part of it 
to another disk to make a "magic maze" 
with channels or tunnels through which 
the ball bearing can roll easily. The pas- 
sages, however, must be obstructed in 
places with "traps" as shown; these stops 
are merely short pieces of doweling glued 
firmly. Part of the remaining spiral strips 
are then affixed to the remaining disk in 
such a way that they will mesh or inter- 
lock properly when the disks are placed 
together. 

A hole is made for entrance of the ball 
bearing near the center of one disk, and 
a gap or opening in the outermost spiral 
strip provides an exit at the edge. The 
prepared disks are then fastened together 
with a central bolt. 

The player holds the round game board 
thus made and drops the bearing into the 
hole near the center. From there on the 
"golfing" is "blind" and must be com- 
pleted by a sense of balance and feeling. 
If the ball can be maneuvered so as to 
miss the traps, it will make an exit at the 
side. When a player becomes accustomed 



When bolted together with the strips 
interlocking, the two disks form a maze 



= 

s 




If: 




The maze as made by the author. The black 
dots indicate dowels which block the tunnels 





4 



Cutting the spiral strip on a scroll saw 

to the arrangement, revolve the top disk 
sufficiently to change the relation of the 
"traps." Prizes can be given for winning in 
the shortest time. — Kenneth Murray. 




WOODEN CASTER WELL 
HOLDS STEEL WOOL 

A wooden caster well of the type illusr, 
trated at the left makes an unusually good 
holder for steel wool, especially when pol- 
ishing metal or when a coarse grade of 
steel wool is being used. Larger areas of 
the wool are presented to the work than 
when the steel fibers are held in the fin- 
gers, and steel splinters cannot enter the 
skin.— R. W. 
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SAVED MONEY 

Small Home Owner Who 
Couldn't Afford Plasterer 
Made Repairs Himself 

Mended Cracks & Holes 
in Plaster Walls & Ceilings 



He wrote us as follows, "Your Patching 
Plaster is a mighty Godsend to the small 
house owner who cannot afford to call in a 
plasterer, and who still desires to keep his 
house in good repair." . . . Anyone can use 
Rutland Patching Plaster and make per- 
manent, satisfactory repairs. Nothing 
runs down property faster than bad-look- 
ing cracks and holes in walls and ceilings. 
Our other product, Rutland Concrete 
Patcher, mends portland cement and con- 
crete. Each comes in a handy package and 
each contains correct ingredients ready- 
mixed. Just add a little water and apply. 
Get whichever one you need at your 
paint, wallpaper or hardware store today. 
Made by the 
Rutland Fire 
Clay Co., Rut- 
land, Vermont. 



8" * 24" Horizontal Motor Driven loathe Com- 
plete as shown. Weight 2M lbs $132.25 

A Back Geared 
Screw Cutting Precision Lathe 

With mix spindle speeds— hollow spindle— cuts 
screw threads 4 to 40 per inch— automatic screw 
feed to carriage — hed leng t hs 24" to 4tt"— coun ter- 
shaft and motordrive. hench and floor leg models 
price range $100 to $217^-convcnient terms. 
How to Run a Lathe — 160 page book, 300 illustra- 
tions. Mailed post-paid for t weiity-five cents 
in coin or stamps of any country. 
Factory Rebuilt Lathes — at bargain prices. Only 
a few available— write for list. 

SOUTH BEND LATHE WORKS 

827E. Madison St., South Bend, Ind. 



SMALL PICKET FENCE 
HIDES FLOWERPOT 

A MINIATURE picket fence to cover 
and partly conceal an unsightly clay 
flowerpot can be made as shown from 
about twenty-four pieces of yi-in. half- 
round wood molding or beading, each 
approximately 6 in. long. 

Whittle one end of each piece to a point 
and sandpaper it thoroughly. Cut a Yi in. 







Neatly painted pickets held at the top by a 
rubber band form this novel flowerpot holder 

wide rubber band from an old inner tube 
and fasten the strips to it with J/2-in. tacks, 
clinched against a piece of metal. No 
spaces should be left between the strips, 
as they will spread apart when the band 
is stretched over the flowerpot. The cir- 
cular cover of an old can may be used 
as the base. 

It is best to paint the pickets, rubber, 
rail, and base some bright color before 
putting the parts together. Then slip the 
assembled fence over the flowerpot from 
the bottom and tuck the lower ends of the 
pickets inside the rim of the can cover 
which forms the base. — E. T. 

REPLACING EYELETS IN 
A PORCELAIN DOLL 

WHEN an eyelet bent cotter p,n 
breaks out of one 
of the porcelain arms 
or legs of a doll, fill 
the hollow part of the 
arm or leg with soft 
cotton waste to with- 
in Yi or Ya in. of the 
top and then insert a 
cotter pin through the 
hole, as illustrated. 
Melt a small amount 
of stick shellac of the 
kind used in conceal- 
ing blemishes in furni- 
ture and pour it 
around the cotter pin until the opening is 
full, or use sealing wax, rosin, or the 
composition with which dry cells are 
sealed. The cotter pin should be set per- 
pendicular to the joint surface of the arm 
or leg. — Glenn W. Harding. 



PORCELAIN 
DOLLS ARM 



Cross section view 
of a repaired arm 



Soak whiskers soft 

in this soothing 
extra-moist lather 

... for quicker, smoother shaves 

MEN — with this new, extra-moist 
lather, you can now get the slickest, 
quickest, easiest shave ever. For it softens 
tough beards in a hurry — soothes and pro- 
tects tender skin. 

52% more moisture 

You can't get a good shave with light, 
fluffy lathers — they dry too quickly. But, 
as laboratory tests show, Lifebuoy Shaving 
Cream lather will hold 52% more moisture 
than ordinary lathers. 1 1 keeps your whiskers 
soaking from start to finish — thoroughly 
softens them up for your razor. You get a 
smoother, closer shave in half the time — 
without pull, slice or stinging razor-nicks. 

Try it — for your next shave 

Don't be stymied by a tough beard. Lather 
with Lifebuoy. You'll hardly feel the razor 
as it skims through your lather-softened 
whiskers. You'll break all records for fast, 
clean, feather- light shaves. And your face 
will feel like a million dollars — cool, 
soothed and refreshed. 

Get the big red tube of Lifebuoy Shaving 
Cream at your druggist's today. Or write 
for a free trial tube to Lever Brothers Co., 
Dept. H 1 0, Cambridge, Alass. 
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This is 
CHEMCRAFT 
No. 2 
A Dandy Set 
for $2. 




.earn the wonders 
of Chemistry with 




xl CIIEMCKAFT outfit makci you nn aawltur 
t-hcmlst: you can do hundreds of faneinatins and 
useful chemical experiment! Jail like a real chem- 
ist ! Make your own kojipw, Ink and paint*: dye ami 
bleach cloth: fireproof wood and fabrics: test fondn, 
water and metals: make fire extinguishers and pro- 
duce lots more changes and reactions that will show 
you the wonders of chemistry. You can perform 
chemical metric tricks, too; original and startling 
stunts that will amaze your friends. All branches of 
chemistry are included In CHEMCRAFT; Inorganic 
and Organic Chemistry: Electro Chemistry: Class 
Blowing; Mineralogy; Metallurgy; Analysis and In- 
dustrial Chemistry. 

CHEMCRAKT is the original, most complete, accu- 
rate and scientific, lias more and letter exis'ri- 
nieuts. superior chemicals and apparatus. CHEM- 
CRAFT gives the most for the money — be sure your 
outfit is CHEMCRAFT! 

Eight Fine Sets to Select From: 

No. I— $1.00 No. 3'/,— $3.50 No. 8—$ 8.00 

No. 2— $2.00 No. 5 — $5.00 No. 10— $10.00 

No. 15— $15.00 No. 25— $25.00 

(Noi. 5, 10, 15 and 25 come in handsome wood cabinets) 
No. 8 (Portable) is packed in a convenient carrying case. 

Ask for PHEMCRAFT by nimr: look for the name 
CHEMCRAFT on the box; then you will have 
the best outfit. 

Try Chemistry for 25c 

Gal CHEMCRAFT Junior and surprise 
your friends irllti magic chemical tricks: 
make ink. dye cloth, write secret let- 
ter! with invisible Ink. pour colored 
linn ills faun n pitcher of plain water! 
Ail Lhesa ami more chemical stunts 
can be .lone with CHEMCRAFT 
Junior. It's a heap of fun and 
" ows ynu useful thing* to do. 
nd a quarter now and set 

Chemical Surprise 
Free to Boys! 

name and mt- 
thataelist 

_ live and 
ou a fiiiu 
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Send an the nam* 
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ThePorterChen 



ThePorterChemiealCo. 
1510 Washington St. 
Hagerstown. Md. 



GO TO HIGH SCHOOL 
AT HOME 




Ma ten up the education you 
missed. Study at home in spare 
time. Tour choice of subjects. 
Expert Instruction. Personal service. You make quick 
progress because you are In a class by yourself. Diploma. 
Mall coupon today for interesting FREE BOOKLET. 



INTERNATIONAL CORRESPONDENCE SCHOOLS 



"The Universal Universitv" Box 7624 -G , Scran ton. Pa. 

Without cost or obligation, please send me full 
particulars about the course I have checked— 
□ High School Course 

□ English □ Bookkeeping Q Accounting 

□ Civil Service □ Salesmanship Lj Advertising 



Name 

Address . 



EXPERIMENTS WITH GAS 
FOR HOME LABORATORY 

(Continued from page 

solubility. It is by this means that salt is 
extracted from sea water. Large ponds of 
sea water are allowed to evaporate and as 
the solution becomes more and more con- 
centrated the salt crystallizes out while the 
more soluble substances remain behind. 

Some chemicals exhibit curious color 
changes when made into solution. Copper 
bromide crystals shaken with a very small 
amount of water produce a reddish brown 
liquid. Adding a very small amount of water 
makes a green solution. If still further diluted, 
the liquid will become blue. 

Cobalt chloride or cobalt nitrate dissolved 
in water and applied to a white cloth will 
color the cloth blue or red, depending on the 
amount of moisture present in the surrounding 
atmosphere. The little "weather forecasters" 
in the form of flowers or dresses on cardboard 
figures are made of cobalt-chloride treated 
cloth. When there is little moisture in the 
air, the crystals of cobalt on the cloth remain 
blue. When the humidity increases, the cloth 
becomes red or pink. You will have no 
trouble in making these moisture indicators 
in your home laboratory from cloth and 
cobalt chloride. 

SANDING SHARP CURVES 
ON POWER JIG SAW 

THOSE who have used disk and drum 
sanders and have learned how much 
labor they save will appreciate a method 
for sanding small, sharp curves and inside 
cuts that cannot be reached by these tools. 
The idea is simply to utilize the power scroll 
saw or jig saw for this work by making 
sanding blades of various sizes and degrees 
of fineness. This is done by gluing sandpaper 
to a metal backing. The metal may be any 
old scrap, or a piece may be cut from a tin 
can. The metal blank is made the same 
length as a fret saw blade; and if from an 
old can, the outside of the tin should be 
coated with shellac to make the glue take. 

Both sides of this blank are coated with 
glue. A piece of sandpaper or cloth of the 
desired grade is then placed against the glue, 
and the whole set between two hardwood 
blocks and clamped in the vise overnight. 
Then strips are cut from the blank with the 
tin snips, varying in width from % to Y% in. 
These strips, which must have both ends cut 
to enter the slot provided for the fret saw 
blade, are used as required. 

As the blades are so easily and cheaply 
made, a good supply of various grades may 
be kept on hand. Ordinary sandpaper may 
be used, but the cloth wears longer. Emery 
cloth, however, is not suitable for use on 
wood. — H. Caldwell. 

COMPRESSION GAGE COCK 
IMPROVES BLOWTORCH 

If the needle valve on many ordinary types 
of blowtorches is left closed after use, the con- 
traction of the metal around the hole against 
the needle valve may enlarge the hole and ulti- 
mately make the torch useless. Of course, the 
needle valve may be left open and the pres- 
sure let out of the tank by unscrewing the 
pump, but a better plan is to thread a com- 
pression gage cock into the top of the tank 
under the rear end of the burner. A cock of 
the needle variety must be used; any other 
kind will leak. As the thickness of the tank 
metal is too thin to support the cock properly, 
a ridge of solder should be built up around 
the base of the cock. 

When through using the torch, extinguish 
the burner, reopen the valve, and then open 
the compression cock. — A. L. Evaxs. 



CROSLEY tiexXuc REFRIGERATOR 
Latest Features. . . Full Family Size 



Now Within the ReachofAU 

AFI'LT, site 3H cubic ft. net ca- 
pacity electric refrigerator bear- 
ing a nationally known and recognized 
name at a phenomenally low price. 
Not a midget. Incorporates all latest 
features — self contained and remov- 
able unit, temperature control for 
quick freezing, defrosting switch, flat 
bar shelves, perfect insulation, flat 
top, broom high legs, white porcelain 
Interior, plenty of Ice cubes. Also two 
other sizes: 4*4 cu. ft, net capacity, 
$99.50; 5tt cu. ft. net capacity. 
$I39..~>0. All prices F. O. II. factories, 
tux extra. Send for Booklet or sea 
nearest Crosley dealer. 

THE CROSLEY RADIO CORPORATION 
Dept. E-91 Cincinnati, Ohio 




BUILD hTnd- 




Make a worthwhile S2H"roodel in 
your spare hours. Clear drawings 
show the true line of Drake a 
galleon of 1577. Also how to 
*et upmasts.iigfringline, sails, 
and nags. Hull comes 
fully Bhaped and sanded, 
with f orecastleand decks 
in place. Outfit includes 
guns, channels, lantern. 

all fitting, even paint and 
brushes fordecoratintt. Com- 
->lete aet for only $9. »5 ptu* 
. Iba. post. Send 16c icoma) 
for latere* tins' catalog* of 
other mod el a. 



ROY HANCOCK 



I 323 S. Douglas Ave. 



Portsmouth, Va. 



Build this IDEAL- Designed 
Curtiss A-8 Model 

A perfect Model of the U. S. 
Army 's neweet fig-htlng . ahlp. 
IDEAL Construction Kit coo- 
tajna everything C *M 
required to com- | 

plete the Model A. 10 

Postpaid 

IS In. Frying; Model 

of the moat dangeroua combat plane 
ever developed, with machine gun* 
and contact bomba. 

IDEAL AEROPLANE A SUPPLY CO.. Inc. 
28 West 19th Street. New York, N. V. 




Send C for IDEAL 
Catalog;. 




*— COMBINATION-^ . 

Identification Bracelet 

NAME A ADDRESS IN RAISED LETTERS 

Adjustable and suitable for lady or gentleman — sent post- 
paid for $1.00 — print name clearly. 

131 e *...„. h PAUL ROEMPKE 0aWMton , T#w 

You Can Print 

Cards, Stationery, Circulars, Labels. Adver- 
tising, etc. Make nice profit in cither spare or 
full time. Do popular Raised Printing like En- 
graving- with any of our presses. 
Do Your Own Printing 
ivc money. Easy rules furnished 
with every outfit. Pays for itself 
in short time. Junior press 16.90. 
Job press $11 up. Power? 149. Sena 
for free catalog of outfits and all 
details. THE KELSEY Company 
N-33, Morlden, Connecticut. 





6}( Ft. Flexible 
STEEL RULE 

.n„..rted»ler«», 

New Low Price 75 

Guaranteed Highest quality SuedUh STEEL. CoiU in 
("tinipuri aborted color rase. Postpaid U.S.A. for 73c, Six 
for $3.00. Clip this and order Today. Agents wunted. 

HARRY L. BARNETT 
1920 Coney island Ave. B'klyn. N. Y. C. 



Big 3ft. Telescope RS^HE* 

Study Moon. Stars and distant objects with this power- 
ful 8-X instrument. Special Eye Piece for viewing Sun, 
included FREE. Makes an ideal microscope. Guaran- 
teed. Big value. Postpaid $1.75. C. O. D. 15c extra. 
BENNER A COMPANY, T - 69. TRENTON, N. J. 
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STOP LEAKS 

MAKE LOOSE PARTS TIGHT 



SMOOTH-OX No. 1 stops leaks of water, 
steam, oil, gas and smoke. Makes a pres- 
sure-tight seal at joints, cracks and breaks in 
pipes, boilers, radiators, tanks, ovens, hot-air 
and smoke ducts, pails, etc. Tightens loose han- 
dles on tools, cutlery, push brooms, umbrellas. 
Makes stripped nuts, bolts and screws hold. 
Tightens loose locks, hinges, casters, hooks, 
stems, chair arms and legs, posts set in metal or 
concrete, etc. Stops leaks in automobile radi- 
ators, hose connections, cracked water jackets 
and gear cases, oil and gasoline lines, keeps 
nuts, lubricator connections, hub caps and wood 
screws from coming loose, makes headlight and 
dash supports tight and proof against rattle. 
Applied cold and holds in any metal, concrete, 
masonry, tile or wood. 

Home and car owners find uses for Smooth- 
On every month in the year and save from 50 
cents to many dollars on each 
application. Making these 
emergency and routine repairs 
yourself avoids expense and 
delays for professional fixers 
and is easy if you follow in- 
structions in the Smooth-On 
Repair Book which will be 
mailed on request. Be ready 
the instant trouble shows up 
by keeping a can of Smooth- 
On in your repair kit and the 
booklet handy for quick ref- 
erence. 

Get the booklet from us and 
Smooth-On No. 1 in 7-oz., 
1 -lb. or 5-lb. tins from any 
hardware store. 



Smooth-On Mfg. Co. 

Dept. 58 570 Communiptw Ave. 

Jersey City, N*. J. 



»o u witt SMOOTH-ON 



Home ,• Auto 

Repairs 




Writ* for 

FREE BOOK 




Keep Your Copies of 

"POPULAR 
SCIENCE" 

In This New Binder 



There is so much useful information in Popular 
Science Monthly that many readers have asked 
us to supply them with a binder in which they 
can keep a permanent file. 

To meet this demand we have had designed 
a beautiful binder. Bound in deeply embossed 
Artcraft (looks like leather — lasts forever) 
with the name of the magazine and cameo 
design stamped in 24 Karat Gold on the cover. 
This binder will securely hold 6 copies of Popular 
Science Monthly. 

New copies can be slipped into the Big-6 
Binder as easy as inserting a letter in an envelope. 

There is nothing to get out of order — no screws 
to work loose, no keys to get lost. This binder 
will last a lifetime. 

The binder is as beautiful as it is useful — it 
will be an ornament to any library table. 

Only $2.00-Postage Prepaid 

Bought in a store this binder would cost you 
$3.00 or more. Because we are having them 
made in quantity for our readers we can make 
you the special price of $2.00 including all 
delivery charges. 



Popular Science Monthly, 
3S1 Fourth Avenue, 
New York, X. Y. 

Please send me your Big-6 Binder bound in deeply 
embossed Artcraft with "Popular Science Monthly" 
richly embossed on the cover in 24 Karat Gold. I 
am enclosing $2.00 and it is understood that there is 
to be no further charge of any kind. [10-32] 



Name.. 



Address.. 



GUIDE FOR ANGULAR CUTS 
IN CYLINDRICAL STOCK 




How to hold tubing, dowels, and other cylin- 
drical stock which must be cut at an angle 



IT IS difficult to saw off several pieces 
* of brass or steel tubing, or even broom- 
sticks, dowels, or other wooden cylinders, 
at a given angle and have all cuts exactly 
alike. A good way to accomplish this is 
to make a sort of miter box from a piece 
of hard wood an inch or more thicker than 
the outside diameter of the cylinder to 
be cut and wide enough to be held firmly 
in the vise. Bore a hole through the block 
large enough to allow the cylinder to be 
pushed through easily, but not too loosely. 
Make a cut or cuts in the block at the 
required angle or angles. 

As there is always a tendency for the 
stock to turn while being sawed, it is well 
to scribe a line the entire length of the 
top of the cylinder as at A and make a 
corresponding mark on the block at B. 
If care is taken to see that line A on the 
cylinder and line B on the block coincide 
at all times, the cuts will be uniform and 
will match each other accurately. — A.K.C. 

HANGING PAINTBRUSHES 
IN CAN OF SOLVENT 

AMATEUR painters frequently find it 
** a problem to keep their brushes soft. 
My plan is to cut out one side of a 1-gal. 
varnish can and put a strip of wood along 
one of the top edges as shown. To this 
strip I fasten several spring type wooden 
clothespins by passing a screw through 




Spring clothespins make it easy to support 
the brushes so that the bristles are covered 



the spring of each. A quantity of what- 
ever solvent is to be used is then poured 
into the can, and the brushes, whatever 
their length, are suspended from the 
clothespins so that the bristles will be 
covered by the solvent yet will not touch 
the bottom or sides of the can. An im- 
provement would be a cover to go over 
the entire can as a protection against 
dust. — Kenneth Barnes. 



YOURS FOR 10c 



New! 



Edited by 

F. !V. 

VAMMIIW M.kllt 




. . . The Mont Valuable. 
Complete Finishing Book 
Ever Offered it om e- 
eraftsmen »... 

Every page in this new, up-to-date 
Painters' Service Manual has ideas 
worth dollars to you. It not only 
helps you choose the right brush for 
all kinds of painting and finishing, 
but tells you the best methods of 
application and short cuts to better 
results. Here are a few of the sub- 
jects: "Brushing Away Paint Trou- 
bles," "The Finer Points About 
Calciniining Ceilings," "Hand 
Rubbed Wood Finishes," "Why Old 
Paint Scales Off." 

There are so many interesting and 
helpful suggestions in this book 
that it will repay your 10c invest- 
ment many, many times. 

WOOSTER 

Brushes 



LOOK FOR THIS prjSS" 
TRADEMARK 



...THE BRISTLES 
CAN'TCOMEOUT! 



SIMI COUPON and I <>«• >ow! 



Tli«? W ' r Hrutth ( o. (ps-10-32) 

Wooiiler, Ohio 

I want to get better painting and finishing results 
at lowi-r cost. Mi rr - 10c for a copy of the new 
Woosler Brush Service Manual. 

Name 

Address 

My Dealer's Name 



OCTOBER, 1932 
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"Yes..sez I" 




' T'Ma high-class radio set, see ? And I'm telling 
X you I don't like the idea of being fixed with any 
second-rate solder after I'm damaged ! I'm used to 
Kester Radio Solder ! That's what the builder used 
on me, and he knows his business. Why don't you 
get next to yourself, brother? Kester would be a lot 
easier for you to use. With the flux inside, all you 
have to do is apply heat, and it's so simple that you 
can get professional results the very first time. 
Kester's flux is a non-conducting, non-corrosive 
plastic rosin and is the one rosin core solder that 
doesn't "spoil" on the dealer's shelves. Why don't 
you go over to a good store near here and buy a 
handy can of Kester Radio Solder for radio and 
electrical repairs? Be sure and ask for Kester. And 
while you're at it, write for 'The abc of Soldering* . * 1 

Kester Solder Company, 4201-05 Wrighrwood Ave., 
Chicago, 111. Eastern Plant, Newark, N. J.; Canada, 
Kester Solder Company of Canada, Ltd., Brantford. 

KESTER 

RADIO SOLDER 

easy to use 




Fly's Wing, 100 Magnifications 
OWN THIS 

Fine Microscope 

350 POWER 

CEE germs, blood corpuscles, 
thousands of hidden mys' 
tcries. In a drop of water j 
watch animalcules eat, move, 
Q CQ split into two separate living 
• lO beings. Endless instructive en- 

tertainment. But be sure yours 
is a Wollcnsak Microscope — fine enough for doctors 
and laboratories, yet so simple a lO'year'Old can 
use it. Lifetime construction. Magnifies 100 to 350 
diameters. Only $18.50, at dealers or from us. 
100-power, $10. Money-back guarantee. Catalog of 
Microscopes, Telescopes, Binoculars free.Write today. 
W0LLENSAK OPTICAL CO,875 Hudson A»e., Rochester, N. T. 



ONLY 



BRAIDING FLEXIBLE LEATHER HANDLES 




BE YOUR 
STATION 

set and hear your own voice come outof the tiTnu7ii« 
luud speaker Bsif broadcast by a distant 6 ta- f ^^P VALUl 
tion. Fool your friends. Pat on trick pro- 4%^% 
inu. Talk, iinc, play. Ems) with the ^■^■W 

WIZARD HAND MIKE 

An efficient well-made radio microphone, rubber packed 
ojaphram, pat 'd carbon Kranule mirrophone cup. Used alan 
' for home-made telephonea, public address system*. 
$2.50 value for onjy 90c poat paid. Complete wirinif 
diagrams. Order now and do some real entertaining. 
THE NEWMAN-STERN CO. 1740 L ISta St. C)...)..d. Okla. 



T TNUSUAL handles suitable for a va- 
riety of uses can be made from leath- 
er thongs. The illustrations show the con- 
struction of a braided switch pull for use 
on a floor lamp that was made from an 
ancient musket. The leather matches the 
lamp perfectly. 

Obtain some calfskin or similar leath- 
er in sheet form, and cut strips about ]4 
in. wide. The length will depend on the 
size of the handle, but pieces can be 
spliced if necessary by beveling the ends 
and fastening with a good leather glue. 

Arrange four thongs so that they are at 
right angles to each other and cross at a 
point 2 in. from one end of each piece. 
Each thong, in this position, will cross 
two others — over one and under the other 
as shown clearly in the photo below and in 
the accompanying diagram. Now bring the 
short ends together 
and clamp them in a 
vise, or tack them 
to the workbench, 
and proceed to braid 
the handle in the 
manner illustrated. 
In bringing over the 
first thong to start 
each round, leave a 
loop through which 
the end of the last 
thong can be passed. 
Draw all pieces tight 
before proceeding 
with the next round. 

Leather comes 
with only one sur- 
face finished. If the 
thongs are laid with 
the finished sides up 
at the start, the com- 
pleted handle will have, on each of its 
four surfaces, a strip of finished leather 
paralleling a strip of unfinished. This ar- 
rangement can be varied by turning two 
of the strips over at the start. The design 
can be modified further by using different 
colored thongs in any way desired. 

The completed handle will not unravel 





This decorative switch pull 
with its braided leather 
handle is used on a floor 
lamp made from a musket 



The braiding process is illustrated 
above, while the diagram shows the 
arrangement of thongs at the start 




unless the ends are trimmed close. In that 
case, apply a little adhesive. The method 
of attaching the handle to a cord or other 
object will depend largely on the object. 

Leather is not the only material that 
can be braided in the manner described. 
Heavy cord, rope, flexible wire, and the 
like can be used. — Vernox B. Case. 



FEATHERED CORNCOB DARTS 
USED IN TARGET GAME 



r\ARTS made from long 

' straight corncobs with 
four turkey or chicken wing 
feathers inserted in the butt 
end of the cob as shown may 
be used in an outdoor target 
game for boys. Place the back 
of each feather toward the 
center of the cob in order to 
give the dart a spinning move- 
ment when hurled through the 
air. This will help a good 
deal to insure accuracy and higher scores. 

Each player tries to place a dart as close 
as possible to a stake driven in the ground 
at a suitable distance away from the line 
on which the contestants stand. If pre- 
ferred, a bull's-eye may be marked on the 
ground and scoring rings used, but there 
should be a stake in the center to aim at. 
This is the arrangement shown in the 
drawing above. — George A. Smith. 




A dart and the method of throwing it 



HOW TO WATERPROOF 
MATCH HEADS 

Matches to be used while camping 
can be made entirely waterproof, and they 
will also hold a large flame when lighted 
in the wind, if the heads are first dipped 
in a celluloid solution and allowed to dry. 
The solution is made by dissolving cellu- 
loid scraps in acetone. — G. S. G. 
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A FLYING START 

TO SUCCESS 
IN AVIATION! 




Name 



City ' State 

Address 



75C FLYING Scale 
pp. Howard Racer 

Averaires 750 foot 
flights! 
Hi.il I it! 
FLYING 
Scale 
Heath Ba 
Bullet 

liarttain price $ £ PP. 



/ 



Paid 

_jeh kit In btebox.Sfortf. 
p.p. Hurry! Order! AI.t.EASV 

to BUILD! S.iri>./.i.-/.oii G'lMirun- 
Undor&fwu RarkH'.el amazing, 
new 24-paKt*. B-Color CATALOG— 
limited supply— 5c. £>*nt t'orCanh 
or C.O.D.l Dealers Write! Cornel 
Model Airplane S Supply. 3 1 14 Harmon, 
Dual. PS- 102. Chicago. 



With the 



Greatest Guide Book 
Ever Published 

THE AVIATION MANUAL 

Thi< book will save months of lime and hundreds of 
dollars by giving you a thorough ground training in 
Aviation. You need it whether you're going to be a 
pilot, mechanic, radio operator, salesman or executive. 
The Aviation Manual, with its 700 pases and 250 
diagrams and illustrations, covers the whole field so 
expertly that it will always be a reliable reference 
book — even long after you've finished your preliminary 
work ! 

LOOK AT THIS 
LIST OF 24 FULL 
CHAPTERS 

all by leading 
authorities 

All Covered in Fullest Detail 

Opportunities in Aviation -The Husiness of Flying- 
License Requirements — Qualifications for Flying — 
Training To Be an Aviator — Your Background of 
Knowledge — Aviation Schools and Flying Clubs — How 
to Get the Most Out Of a Flying Course — Your First 
Outfit— Standard Airplanes, Seaplanes, and Amphib- 
ians — The Construction of Planes — I'ower Plants— 
The Manufacture of Engines — Instruments — Elemen- 
tary Airplane Design — Materials and Their Properties 
— Wings and "Props" — Wind and Weather — How a 
Pilot Inspects His Plane — Learning to Fly — Advanced 
Flying — Laying an Air Course — Air Traffic — The 
Laws of Aviation. The Aviation Manual is edited by 
Lieut. Commander John W. Iseman, U. S. N. R. 
He has over 5,000 flying hours to his credit, and is 
now commanding officer of squadron VX3rd of the 
V. S. Naval Reserve. Many of his former student 
officers are now holding important positions in the 
Aviation industry as pilots and executives. 

REGULAR PRICE $5.00— 
NOW ONLY $3.95 

With Your Name In Gold Od The Front Cover 

Now you may have lliis beautiful Manual bound in 
expensive, flexible, fabrikoid. with full Bold ed»cs all 
around for only $3.95 C. O. D. And we will print your 
full name in gold on the front cover. This is a special 
temporary price wbfeb may lie withdrawn shortly. _ We 
will refund your money if you return the book within 
ten days and say you are dissatisfied. Clip and mail 
the coupon to day. 

Popular Science Publishing Co., 
381 Fourth Avenue, New York. N. Y. 

riease send me a copy of the regular S3 edition of the 
Aviation Manual with full koM edges and my name in 
gold on the front cover. I am to pay the postman only 
$3.95 plus a few cents postage when the hook arrives. 
This will pay in full for the Manual. If I am dissat- 
isfied I may return the book within ten days and you 
will refund my money. (10-32) 




^DIPPER 



TENON CUTTING GUIDE 
FOR CIRCULAR SAW 

ACCURATE tenons can be cut on a 
small circular saw with the help of 
the auxiliary fence shown in the accom- 
panying illustration. This device is made 
of 1-in. stock fastened throughout with 
screws. It may be built to fit whatever 
saw it is to be used with, but in any event 
the elevated cross member should be at 
least 10 or 12 in. above the saw table. 

Before the auxiliary fence is put in 
place, the regular fence on the saw table 
is set properly to cut a tenon of the de- 
sired width. It is possible to do this so 
that first one side of the tenon may be 
cut and then, by reversing the stock, the 
other side, without change of fence ad- 



Th 




This quickly made auxiliary fence helps in 
cutting tenons accurately on a circular saw 

justment. The saw table is, of course, set 
to cut the right depth — in this case, the 
length of the tenon. 

To function properly as a guide to the 
stock being cut, the inner edge of the 
upper cross member of the auxiliary fence 
must be in the same perpendicular plane 
as the inner face of the regular fence on 
the saw table. This may be insured by 
using a carpenter's steel square with one 
edge on the saw table and the other edge 
against the inside face of the regular 
fence, extending upward. The square 
should be used first at one end of the 
fence and then at the other, and the edge 
of the auxiliary fence must touch the 
square at both points. 

When properly aligned, the device is 
held with C-clamps and the tenon cuts 
may then be made. The operator must 
be careful to hold the stock snugly against 
the auxiliary fence as it passes through 
the saw. — A. V. Comings. 

NOISE-MAKERS FROM RYE 
AND WHEAT STALKS 

Many boys have 
never learned the old 
trick of making a sort 
of whistle from a 
stalk of rye or wheat. 
Simply pull off the 
leaf around the upper 
joint of the stalk and 
cut the stalk as indi- 
cated. Then use a 
sharp penknife to cut 
a narrow tongue close 
to the joint end. This 
curious little instru- 
ment is blown by placing the lower end 
— that with the vibrating tongue — in one's 
mouth. — G. S. 



to SHARPEN 
A CH I S EL 




Hold your chisel as shown, 
and take even, smooth 
strokes until a "butt"or wire 
edge is created. Do this on 
the coarse-grit side of The 
Carborundum Brand Stone. 

Now, turn the stone over, flat- 
ten out the angle at which 
your chisel meets it, and take 
just a few light strokes on the 
fine side of the stone. 

To remove the wire edge, re- 
turn now to first angle of 
holding your chisel and take 
a light stroke or two, still on 
fine-grit side of stone — and — 

Always Use the 

CARBORUNDUM 

REU.U.S. CAT. OFF. 

BRAND 

COMBINATION 
STONE © 

r CARBORUNDUM IS A REGISTERED TRAOC 7 
I HARK OF IMC CAR(IURl>NUUM COMPANY J 




THE CARBORUNDUM COMPANY 

cMayara Tails, NY 
CANADIAN CARBORUNDUM CO. Ltd 

cMaqara Talis, Ont. 

Complete instructions 
for sharpening chisels 
are given, with illustra- 
tions, in our new sup- 
plemented edition of 
this Booklet. Covers all 
common edge tools. 



Send Jot your copy. 



The Carborundum Company 
niagara 1 alls, n. y. 

Send me your Booklet P-l: "Advice on 
How to Sharpen Wood-Working Tools." 

Name _ 



Address - 
City 



OCTOBER, 1932 



© Thi> leal on an ad vcrti»ement ■ignifiei the approval of POPULAR SCIENCE INSTITUTE OF STANDARDS. 



89 



Cop' 




If you want to save money you can by 
shining your own shoes. W'ell-shined 
shoes not only look better, but good pol- 
ish actually preserves the leather. So 
there is a double saving for the man who 
shines his own. 

We have a wonderful De Luxe set, 
worth 50e, that we offer to you for onlv 
25f<. The set consists of a real bristle 
dauber, a genuine lamb's wool polisher 
and a big tin of high-grade paste polish. 
Paste polish is best for most shoes. For 
kid shoes, we recommend Bixby's Liquid 
Polish. If you want to save money, don't 
turn this page until you've clipped and 
mailed this coupon. 






SHOE POLISHES 



GOLD DUST CORP., Advertising Dept. PS-10 
88 Lexington Ave., New York City. Enclosed find 
25)! (stamps or coin). Send me the De Luxe Set. 

Name 



Address— 
City 



_State 



New t-ROS LEY RADIO 
Superheterodyne at New Low Price 



The NEW CroaUy PUP 

YOU have been waitlnc for this 
Kreat performing set for the 
whole family or as a second or 
third set — a personal receiver 
for any individual — one that 
can be moved from room to 
room — at an unheard-of low price. 
Hues into any A. C. llcht socket. 
Incorporates many new features. Full 
dynamic speaker. Oilier t'rosley 
radio receivers in both table and con- 
sole models using 6, 9, 10 and 12 tubes 
— some with Dual Dynamic speakers 
—range in price up to $119.50. All 
prices complete with tubes, tax paid. 
Send for Booklet or see your near- 
est Crosley dealer. 
Western price slightly higher. 
TIIE CROSLEY RADIO CORPORATION 
Dept. R-91 Cincinnati, Ohio 

Build tkig Speedy Flying $ 

Howard Racer 

' i ' ' *eale. Ben, Howard' n Chicago 
race winner. Colored with Cteve- _ 
land' a nrw wh ite dope . Spa n 2 & 
Imgth M5t*» weight l.Soz. Complete 
Kit Sf'lf with everuthing needed, 
mailed pout free for only $1.00. 

JUST OFF THE PRE$S! JX^ESSl 

Engineer's News". Be sure to get it. Send your name, addrcFs and 
Be at ence, and we'll rush your copy to you. D«in't delay— Write 
TODAY I It's a picture catalog of 41 authentic C-D models. 

CLEVELAND MODEL & SUPPLY CO. 
1866-SlO West 57th $tr««t Cleveland, Ohio. U. S. A. 





&A -£t 

FORMS TO CAST LEAD SOLDIERS, INDIANS, TRAPPERS, 

Hunter*, wild and Farm Animals. 222 Wonderful "True to Life" 
models. Easy and inexpensive to make. I furnish all necessary 
material. Send 6e Stamp for Illustrated Catalogue. 

Henry C. Schiercke, Ghent. New York 



Announcing a new low-priced 

Construction Kit for building 

Spanish Galleon Ship 

Model 



our 




YOU can now obtain for the remarkably 
low price of $6.45 a complete construction 
kit of selected materials for building our 
Spanish Galleon ship model. This is by far 
the most popular of all ship models — pic- 
turesque, rich in ornamentation, brilliant in 
color, yet easy to construct. To buy the 
materials separately would require hours of 
shopping, and the cost would be higher. 

This new kit is marked D in the list below, 
which gives all the kits offered by the Popular 
Science Homecraft Guild. Instructions or 
blueprints accompany each one. 

No. 1. Colonial maple butterfly table 
with oval top 17 by 22 in., and 22y 2 in. 
high. Ready to assemble $6.90 

No. 2. Solid mahogany tray-top table 23 
in. high with a IS in. diameter top. Ready 
to assemble 5. go 

No. 3. Tilt-top coffee table in selected 
maple with top 19 by 28 in., and 21 in. high. 
Ready to assemble 7.15 

No. 3A. The same table in solid ma- 
hogany. Ready to assemble 8.15 

No. 4. Solid mahogany book trough 22]/, 
in. long, 9 z / 2 in. wide, and 24-34 in. high over 
all. Ready to assemble 5.30 

A. Whaling ship model Wanderer. All 
the raw materials — wood, wire, fishing line, 
chain, celluloid, and everything but the paints, 
together with Blueprints Nos. 151, 152, 153, 
and 154 6.90 

B. Folding muffin stand in selected sugar 
pine, 11 in. wide, 19 in. long and 33 in. high 
when open. All the necessary wood cut to 
approximate sizes but not machined... 2.90 

C. Same muffin stand in birch (can be 



KITS B AND 



finished as maple, walnut, or mahogany) 2.90 
D. Spanish Galleon ship model. All the 
raw materials together with Blueprints Nos. 
46 and 47 and a booklet 6.45 




Popular Science Homecraft Guild, 
381 Fourth Avenue, New York, N. Y. 

Please send me the following kit or kits, for 
which I inclose $ (or send C. O. D. □) 



- No. 1. 

□ No. 2. 

□ No. 3. 
J No. 3A 

□ No. 4. 



$6.90 □ A $6.90 

$5.90 □ B $2.90 

$7.15 OC $2.90 

$8.15 □ D $6.45 

$5.30 

All prices are 50 cents higher west of the 
Mississippi River because of heavy ship- 
ping charges. This offer is made only to 
readers in the United States. 

Name 

Address 

City State 

(Please print name very clearly.) 
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ipyrighted material 



CAN YOU SHOW GUS AND 
JOE HOW TO SOLVE 
THIS PUZZLE? 

T— [ERE is a plan of the Model Garage 
*• after Gus and Joe have put in a par- 
ticularly strenuous day. They are at home 
relaxing, but as usual they have left the 
garage all spick and span, cars packed in 
closely, and locked up for the night. 

But trouble is on its way! The bus 
driver has received a hurry call to get 
his bus out and go to the railroad sta- 
tion for some stranded travelers. Of 
course, his bus would be right at the back 
of the garage. Can you help Gus and Joe 
in this emergency to move the bus over 
to the doorway, ready to run right out? 




MOTORCYCLES" 

MOVABLE BLOCKS 
(l TO 12) 

The problem is to move the bus (No. 14) to 
the "doorway" simply by shifting the blocks 



You can do it without taking any cars 
out of the garage and without turning a 
single one. 

The puzzle is worked with fourteen 
pieces cut from wood or cardboard; they 
may be of any convenient size providing 
the proportions are as shown. Thin wood 
blocks are easier to shift around than 
cardboard, and they may be left plain or 
finished neatly with beveled edges. Give 
each block its identifying name and num- 
ber. Then prepare a shallow box or tray 
to hold the puzzle. 

The object is to move the bus (block 
No. 14) to the garage door — the space 
now partly occupied by motorcycles Xos. 

1 and 2 — without removing any block 
from the tray. The blocks must not be 
turned. For example, car No. 6 cannot 
be turned to a position like that of car 
No. 3. 

For those who wish to check their solu- 
tion with that originally made by the 
writer, the sixty-three moves are as fol- 
lows, L meaning move to left, R to right. 
D down, and U up: ID, 1 R, 11 R, 5 D. 
6 L, 3 L, 4 L, 2 U, 1 U, 1 1 R, 5 R, 6 D, 3 L. 
4 L, 1 L, 1 U, 3 R, 4 D, 14 D, 10 L, 9 
U, 1 U, 2 U, 3 U, 4 R, 14 D, 10 D, 9 L, 

2 U, 2 L, 13 L, 8 U, 7 R, 3 R, 4 R, 1 D, 
2 D, 13 L, 8 L, 7 U. 3 R, 4 R, 1 R, 2 R. 
14 R, 6 U, 5 L, 11 L, 1 D. 2 D, 14 R, 6 
R, 5 U, 11 L, 2 L, 2 D, 14 D, 3 L, 4 U, 
12 U, 1 R, 2 R, 14 D. 

After many attempts to better this rec- 
ord, a shorter solution in fifty-nine moves 
was discovered. Perhaps you can find that 
one, too. Here is a hint: do not move 
truck No. 13 at all. — Eric B. Roberts. 



New 1933 Delta catalog 

ows new Tools, 

new Improvements 
motor - driven 

Woodworking Units 




Everything for the modern 
woodworker — professional, 
spare-time, or hobbyist — Is 
Illustrated and described In 
this big FREE Catalog. 

NEW "DELTA" DRILL PRESS 

Incorporates many special fea- 
tures. Send for complete details. 





BORING 
ROUTING 
MORTISING 
ATTACHMENT 

makes child's play out of most 
difficult mortising operations. 



CIRCULAR SAW 
JOINTER and MORTISER 

all mounted on a convenient, 
iortable stand. Each tool can 
operated separately or all 
together. No Interference. 




eky max who works with wood — in factory 
■ home workshop— will want to see this big 1933 
Delta" Catalog of Quality Woodworking Tools. 
It shows the complete line of latest "Delta" 
Tools — including many new tools and startling 
improvements. It is packed full of interesting 
illustrations and descriptions. It describes 
the latest developments in motor-driven 
equipment at the astonishingly low 1933 
price levels. Be sure you get your copy ! 

Send for Your FREE Copy 
Ready Soon ! 

If you are interested in woodworking 
with modern motor-driven woodworking 

tools, the 1933 "Delta" Catalog (soon off 
the press) is yours for the asking. But make 
certain your name is on the mailing list. Fill 
out the coupon below and mail it TODAY! 

Efficiency, Portability 
and Low Cost 

Each "Delta" Quality Tool is de- 
signed first to do its job efficiently 
— month after month, year after year — 
and then built compactly, in purtable 
style, so as to afford maximum conven- 
ience and speed of operation. In thou- 
sands of workshops, factories, schools, 
and farms, "Delta" Tools are makini: 
truly amazing records of performance 
under the must difficult working condi- 
tions — saving time, money, and labor 
for thousands of woodworkers. 

10-Day Trial 

faci/ Tp fftjQ Because "Delta" 
. K Tools are effi- 

cient and practical under actual work- 
ing conditions, they are always avail- 
able for a 10-Day Trial without the 
slightest risk. Satisfaction guaranteed. 
For full details of this liberal offer and 
also of convenient Easy Payment Plans 
send the convenient coupon TODAY ! 

DELTA MFG. CO. 

3775 North Holton St. Dept. B1032 
Milwaukee, Wisconsin 



New 

and radi- 
cally different 
from any Scroll Saw 
on the market. Thousands 
in use in workshops everywhere. 
It has revolutionized Scroll Saw work. 



DELTA MFG. CO., 3775 N. Holton St. ' 

Dept. B1032, Milwaukee, Wisconsin ! 

Please place me, without obligation, on mailing f 

list to receive the Free IDS 3 "Delta" Catalog of | 

Quality Woodworking Tools which will be off the ■ 

press soon. Also send full details of your lU-Day | 

Trial Offer aud Easy Payment Plans. 1 

I 

XaiM .Ate? j 

AddrefW. „ j 

City State. j 

Ml——— ' 




Extensive line! Quality 
tittirurs for sailing ships, whalers, 
steamships, destroyers, yachts. 
Single and double boxwood blocks; dead 
eyes; oars; water buckets; belaying pins; 
stanchions: anchor*: propellers; etc. 
Compl ete metal fitting's for Destroyer 
IVeston. Electric motors. Blue prints by 
(-apt. McCann for whaler, The Wander- 
er, and yacht Diana. Complete kiU for 
many models. Send 16c today for illus- 
trated catalog, 

A. J. FISHER 
1002-2 Etowah Aw. Royal Oak. Mich 




Tricks With Electricity 

Make electric lights obey voice; make things spin. Jump, 
kick, run, vibrate, buzz, shoot, shock, flash, mystify — 
all by electricity. Make window novelties, floating 
rings, spirit rapping, all kinds amusing and practical 
devices. Electric Fun Book telling how to do 200 stunts 
with 110 volts A. C— postpaid $1.00. 

CUTTING & SONS, 102 S St., CAMPBELL, CAUF. 




Popularity 

cornea quickly when yon learn to 
play a band instrument. For quick 
advancement and greater musical 
bucccss start on an easy- playing 
Conn. The choice of the world s 
greatest artists. Many exclusive im- 
provements at no added cost I 

HOME TRIAL, EASY PAYMENTS 
Write for details and Trco book. Mention 
instrument. c G CONN. Ltd. 
1032 Conn Building Elkhart, Indiana 
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TWO BOOKS for LESS than the PRICE of ONE! 



BIG WORKSHOP 
I MANUAL for $1.05 less 
than the regular price — 
and "Fix it Yourself" 
ABSOLUTELY FREE 




Prices of everything go down when demand is slow! And then prices go back to 
normal when business picks up. Those who buy in dull times get the bargains. 
Here is a temporary opportunity for you to save $1.05 from the regular $5.00 price 
of the Home Workshop Manual — and also, get absolutely FRF.E — "Fix it Your- 
self," our 256 page encyclopedia of money-saving ideas for home repairs everyone 
can make. Order NOW — while this special low price — TWO BOOKS for LESS 
than the cost of ONE — is still in force! 



Those Who Buy in Dull Times Are Entitled to a Bargain 



THE HOME WORKSHOP 
MANUAL 

Will show you how to make hundreds of things for yourself, how to 
be your own furniture builder — electrician — radio expert — painter— deco- 
rator — toy maker— model mechanic — garden craftsman — metal worker — 
boat builder — and general all-around construction and repair man. 



Detailed diagrams, pictures, descriptions 
496 pages - - - over 500 illustrations 



Complete Plans for 125 Different Jobs 

Just the book you've always wanted. It gives you clear, complete, 
and simple directions for doing expertly all those jobs of craftsman- 
ship you've often thought of doing, and suggests scores of others you 
can easily do with the proper directions. Put this handbook in your 

tool chest for quick reference follow its plans and directions 

every time you have a job to do with tools — and it will soon make an 
expert of you. It's a mine of ideas for making useful things, a whole 
library of practical plans and usable directions. It offers the most 
expert guidance, for its material has been prepared by twenty well- 
known specialists in as many lines of work, and has been approved 
by the Home Workshop Department of Popular Science 
Monthly. 



M HOME 



FREE 



Famous 256 Page MANUAL 
of Home 



Repairs 




Fix It 
Yourself 



A great hook crammed with hun- 
dreds of real money-saving ideas on 
home repairs you can make yourself. 
Filled with simple diagrams and clear 
pictures that make it easy for every- 
one to do these money-saving jobs. 
Take advantage of this amazing bar- 
gain offer now — and get Fix It Your- 
self FREE. 




. --- — —ORDER ON THIS COUPON— • 



Popular Science Publishing Co., 
381 Fourth Avenue, New York, N. 



Send NO MONEY— Just this Coupon 



(P.S. 10-32) 



Please send me a copy of the reKuIar $5 edition of The Home 
Workshop Manual for only $3.95 C. O. D. plus a few cents 
postaxe and also Fix-It-Yourself FREE, in accordance with 
your offer. If I am dissatisfied wilh Ihe book I may return it 
and you will refund my money. 

Name 

Address 

City Stale _ 
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I* f Learn 

llectricity 

byActualWorK 



Casting Small Metal Parts 

IN THE HOME WORKSHOP 




The kit ready for use with mold open. Four 
small patterns arc lying on the board in center 



PART ONE — The Foundry Box 

By Joseph C. Gilbert 

SMALL castings of lead, type 
metal, aluminum, and vari- 
ous nonferrous alloys, includ- 
ing even brass and bronze, can 
easiJy be made at low cost in the 
home workshop with a small cast- 
ing outfit such as that illustrated. 

Many broken mechanical parts 
can be duplicated and replaced 
simply by using the broken pieces, 
temporarily glued together, as a 
pattern for molding. The model 
maker, too, may make real cast- 
ings instead of using imitations 
for the metal parts of his models, 
and the experimenter and inven- 
tor can cast and recast until per- 
fection is attained. All the equipment re- 
quired for an outfit suitable for this work 
does not cost two dollars, and any handy 
man can make the kit. 

One of the accompanying photographs 
shows the home foundry box closed; an- 
other shows it open with all the equipment 




6 " -44- 6 " -J 2 " |_ BEND ON DOTTED LI NE 

SOLDER AT 1 

CORNERS-'' | 




OPEN 

HOOKS MADE 
OFTWOj^V. 12 
IRON RODS 
BENT AT 
CiOTH ENDS 



The box is cut apart and hinged as shown at A and B. 
and the tin sand bin made from an old oil can as at C 



and tools inside; the third shows a com- 
plete mold opened and with four small pat- 
terns on the board resting between the 
cope and drag; and the fourth, on the fol- 
lowing page, shows the flask on the lid in 
position for molding. 

Among the parts the author has cast 
with this equipment are the 
fittings for several Spanish gal- 
leons and other ship models, an 
aluminum handle for a carving 
knife, a crank shaft, a 9-in. 
propeller blade, and small an- 
chors and cannons. 

The box is so designed as to 
keep everything needed within 
one unit that can be moved 
and stored anywhere. It also 
prevents the loss of sand caused 
by spilling it on the bench and 
tracking it over the floor. 

A ready-made box is used, 
but it is altered as shown in the 
drawing. The over-all size is 
11 by 14 by 22 in., and the 
stock is 1 in. thick throughout. 
The back and top, however, 
could be thinner; in fact, yi- 
in. stock would be heavy enough 
for them. First the box is 
nailed all around excepting 
along the lower front corner 
where the hinges are to be fitted 
for the lid. When this has been 
done, line off the ends and top 



GUARD 
TURNED BACK 
TO CLOSE LID 



XlX weeks prepares 
you to enter the great 
money-making field oS 

Electricity 

Yes. three months at the Great School of Coyne, 

located in Chicago, t tie Klectrical Centcrof the World, 
will make you a Practical Man capable of enter- 
ing this great field. The whole world of electricity la 
open to the practical man — the man who has had 
actual experience with electrical apparatus. I'oyno 
gives you a practical training on a gigantic outlay 
of electrical apparatus, everything from door bells 
to power plants. 

You Learn by Doing— Not by Books 

You Do Actual Work 

I train you by practice on our mammoth outlay of 
acttial equipment. I train you In house-wiring by 
having you do It exactly as It Is done outside — not 
just by reading about It. The same applies to arma- 
ture winding, power plant operating, motor In- 
stallations, automotive work and nundreds of 
electrical Jobs. That's why X can train you for a 
suecesslul future In so short a time. 
The Coyne practical course Includes no book3. or 
useless theory. I train you to work with your head 
and hands on the same kind of electrical apparatus 
us you will find "out In the field." Age, lack of 
experience or advanced education Is no drawback. 
My students range trom 10 to 40 years of age. 
Coyne gives you Vree. a Life Scholarship which 
enables you to return at any time for further In- 
struction on new things that come out In electricity. 
I assist you to a position after graduation. 

Electrical Refrigeration 

Right now I'm Including my big new course In 
Klectrical Refrigeration at no cost to those who 
enroll now. 

I help many stu- 
dents secure Jobs 
to earn a part of their living expenses while training. 

Send Coupon Now 

Bend coupon today for big Free Book and full de- 
tails of my special offer on Electrical Refrigeration. 

Act now. 

H. C. LEWIS, Pres. 

COYNE ELECTRICAL SCHOOL 

500 S. Paulina St., Dept. 72- 7 3, Chicago, 111. 



FttL IN -MAIL TODAY 



■ H. C. LEWIS. Pm. 

■ Coyne Electrical School. Dept. 72-73. 

■ 500 S. Paulina St., Chicato, III. 

■ Dear Sir: Pleoae send me free your big 12il5 Book 

■ and (acta about your special oBer. 
■ 

J Name 

I Address 

■ Town State - 



Earn While You Learn! 



OCTOBER. 1932 
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The NEW 

SPARE 
TIME 
training 
that leads to 

Bigger Pay 

DO you want a better position and a higher salary? 
You can have these if you can do the work. 
LaSalle experts will show you how, guide you 
step by step to success and help solve your personal 
business problems through the time-saving LaSalle 
Problem Slethod. Our salary-increasing plan enables 
you to prepare during your spare hours, without in- 
terference with your present duties. Simply mark on 
the coupon the field in which you desire success, and 
we will mail you a valuable book describing the 
opportunities in that field, together with an outline 
of our salary-increasing plan. Also copy of "Ten Years' 
Promotion in One." There is no cost or obligation. 
Find out how the salary-increasing plan starts aver- 
age men and women on the high road to success ana 
financial independence. Check and mail the coupon 
NOW. 

|- — — - - Find Yourself Through LaSalle.' ~ — "1 

LaSalle Extension r 
University 

Dept. 1083-R Chicago 

Please send me full infor- 
mation regarding the up-to- 
the-minute course and serv- 
ice I have marked with an X I 
below. Also a copy of "Ten | 
Years' Promotion in One" all 
without obligation to me. 

n Business MannHement:TraimngforOmclalMan- 
agcrlal. Balesand Departmental Executive positions. 

□ Modern Salesmanship: Training for position as 
.Sales Executive. Salesman, Sales Trainer, Sales 
Promotion ManaBer, Manufacturers" Agent, and all 
positions In retail, wholesale or specialty selling. 

(~1 Higher Accountancy: Training for position as 
Auditor, Comptroller. Certified Public Accountant. 
Cost Accountant, etc. 

["I Traffic Management: Training for position as 
Railroad or Industrial Traffic Manager, Rate Ex- 
pert, Freight Solicitor, etc. 

□ Law: LL. B. Degree. 

n Banking and Finance: Training (or executive 

positluusin Banks and Financial Institutions. 
l-| Modern Foremanshlp: Training for positions In 
u Shop Management, Buchas that or superintendent, 
General Foreman, Foreman, Sub-Foreman, etc. 

□ Industrial Management: Training for Works 
Management, Production Control, Industrial En- 
gineering, etc. 

□ Personnel Management: Training for Personnel 
Manager. Industrial Relations Manager, Employ- 
ment Manager, and positions in Employee Service. 
i-i Modern Business Correspondence: Training for 
1—1 Sales or Collection Correspondent . Sales Promotion 

Manager, Mall Sales Manager, Secretary, etc. 
n Stenography: Training In the new superior ma- 
L-l chine shorthand, Stenotypy. 

D Railway Station 
Management 




promotion 
in oi„. / 

9 



□ Effective Speaking 

□ C. P. A. Coaching 

□ Commercial Spanish 



□ Railway Accounting 
Q Expert Bookkeeping 

□ Business English 
Q Commercial Law 

□ Credit and Collection Correspondence 
Q Paper Salesman's Training 



□ Stenotypy — 
Stenography 

□ Telegraphy 



Manic -- Age. 



Present Position. 
Address 




$1900 to Railway Postal Clerks 
$2700 a 
Year 



U. S. Govern 
merit Jobs A 
Men — Women ^ 
IS to 50 & 

Mail / Xflme 

Coupon ' 

Today. / Address .. 



/ FRANKLIN INSTITUTE 

/ Dept. A282. Rochester, N. Y. 

±f Sirs: Rush to me without charce. 
3» (It 32-pasc book dMCrlblOR Pf»J 
ilnn T* S OovpriiHient fob*. (2) 

Tell 



-pane 

" <;ov<rnmeni _ 
end* list of Governim-lit Jobs. <U> 
<_• how to n»*t one. 



SUPPRESSED ' 
KNOWLEDGE 
OF THE AGES 



Another view of the kit which shows where 
the flask is placed on the lid for molding 



■ t- ' T 

What Strang* pow«rt did th* anci- 
ents possass? Wh*r* was tn* source 
of knowledge that mad* it possible for tham to 

eerform miracles ? Ware th*se profound secr*ts 
urned with anci*nt libraries, or are they buried 
beneath crumbling Temple walls ? 

Thes* wis* men of the past knew th* myst*rles 
of life, and personal power. This wisdom is not 
lost, — it is withheld from the mass. It is offered 
freely TO YOU if with an open mind, you 
wish to step out of the rut of monotonous 
•sistence and MASTER YOUR LIFE. 

THlf FREE BOOK 

Man's intolerance has at times swept his 
achievements from the face of the earth, yet se- 
cret brotherhoods have preserved this sacred 
wisdom of th* ages. The Rosicrucians, one of 
these ancient brotherhoods. INVITE YOU to 
write and secure a free copy of the "Wisdom 
of the Sages." It will point out how you may 
receive age-old truths. You can learn to MAKE 
YOUR LIFE ANEW— the fulfillment 
of your ideals awaits you. Address; 
Sen be PJN 

ROSICRUCIAN BROTHERHOOD 

SAN JOSE (AMORC| CALIFORNIA 



leffls.. 1A,J .1.. 



as indicated at A. Cuts are then made 
along these lines, and the parts are hinged 
so that they will open as shown at B. 
Note the two guards or filling pieces of 
thin wood or tin; they are turned back 
before the lid is closed. 

The bin for the sand is made from a 
5-gal. oil can by cutting it as suggested 
at C. The 3 in. wide flap at the back is i 

bent forward and soldered at each side M ^l l ii ia i iJ I 
where it meets the ends. It is best to E ^$SaHK^3f ! SuWpL&<_ 
; aint the inside of the- bin to prevent the /■fc^Mk/®'' 

tin from rusting. JBdH PLEASURE or PROFIT 

In two articles to follow, Mr. Gilbert, Mm ^^J^'^SSZ^&St^- 

who has had thirty-three years of prac- W' UH Bk S^l±tt.1i5!^tf 
tical experience in foundry practice, will * &Sa^W«-»^^l. 

, • ' ,. VI i SSSSsHBv 7 naylnii position upon srrsduati. in. Send c.iu- 

explam what foundry equipment ts re- i \<twNr be '^ °iSL, ,or ¥F, E b ""i 1 ""- 

\ . , , * ii^aJ!* J a II MSr portunUtes in Modern i'notoarapny. 

quired m a home workshop outfit ana tell . — 

exactly how to make small castings. ^r&^tS^?hSS ^VS^iSii cmc,,o. .... 

1 Bend booklet. f>pj>ort unities t» Modern PHotovrapAv. and foil Infor- 
mation. 

a screened wash pan 

FOR SMALL PARTS «*» State 





LIQUID MAY BE 
EMPTIED WITHOUT 
DANGER OF LOSS 



Radio for Your Car. ..New Low Price 
The C'R O S L-EY RO A M I O 



\'OU hare rcanlcd a radio 
In your car — you haro 
been wailing for the cost to 
come within reason — here It 
Is— the Crosley Koaraio— the 
new 6-tuue superheterodyne 
automobile radio receiver, 
j Can be placed In any car In 
...j location desired. Priced exception- 
ally low. Installation quickly made. 
Equipped with full dynamic speaker. 
Send for Booklet or sco the nearest 
Crosley dealer. 

Priced complete with tubes, tax paid. 
Western price slightly higher. 

THE CROSLEY RADIO CORPORATION 
Dept. A. 91 Cincinnati, Ohio 




WHEREVER a large number of small 
machine screws and parts have to be 
washed in gasoline to remove grease and 
grime, as in garages and repair shops, val- 
uable pieces are often lost or overlooked 
and thrown away with the used gasoline. 
To avoid this, a repair shop mechanic 
soldered a section of heavy screen wire 
over part of the top of the wash pan as 
illustrated above. Small parts can be 
placed on the screen for washing with a 
brush. The same screen also serves to 
salvage any parts accidentally left in the 
pan. — G. E. Hexdrickson. 



TRI-STATE COLLEGE 




DECREE IN 2 YEARS 

* ^a,*, 

U.S. Degree in Civil, Elec- 
trical, Mechanical. Chemical. 
Aeronautical Engineering in 
2 years. Those who lack hitch 
school may make up work. 
Living costs, tuition low. 
Students from all over the 
world, Write lor catalog. 

5102 College Ave., Angola, Ind. 



The TRUTH about VOICE 



sent free Mmwmtum i 

If you act quick! -wo will Bend postpaid— for 
80 days DM reading-new Voice Bonk dlB- 
closiriii fltartlirur VOICE FACTS I hat may save 
hundreda of dollars to every man or woman 
aeekine a stronr, rich voice for either aln«- 
Inir or Bpr-akina. 50 daya free r«adin«-th*ri. / , (flJCttTVKBl I 
aend 81.1)0. Otherwise, retnrn it-thal's alii #*■' ""*| 
PROF. C. FCUCHT1MOKR Studio 13-67 
jit North Michigan Avium r ' 
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Courtesy oj General Electric Company 

Two energetic boys can earn extra pocket money by doing nickel plating for neighbors 

Small Battery Charger 



K 



NY boy who has 
abattery charg- 
er of the "tun- 
gar" type in his home 
can do practical nickel 
plating for fun or prof- 
it. Experimenters, too, 
should be interested in 
this electrochemical 
process, especially as it 
employs a vacuum tube. The work turned 
out is of standard commercial quality. 

To do nickel plating one must have a 
source of low voltage, direct current elec- 
tric power, a tub or jar, and some nickel 
salts and nickel castings, called "anodes," 
which can be obtained from dealers in 
electroplating supplies. The battery charg- 
er furnishes the direct current at the 
proper voltage from the alternating cur- 
rent house circuit. An old battery box, a 
sawed-off wooden ice cream tub, or an 
earthenware crock will serve for the elec- 
trolytic cell. 

Make up the solution according to the 
instructions which accompany the salts 
and put it in the cell. Lay two rods across 
the top (old brass curtain rods are satis- 
factory) and hang the anodes on one and 
the objects to be plated on the other. 
Suspend the articles on copper wires and 
see that the solution covers them. Con- 
nect the positive (+) lead from the 2/4- 
volt tap on the battery charger to the 
anode rod. and the negative ( — ) lead to 
the other rod, and turn on the current. 
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Nickel Platin 



By R. H. ROGERS 



MOUSE WIRING 



( TRANSFORMER TO 
GIVE LOW VOLTAGE " 
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A HOT CATHODE, 
MERCURY VAPOR, 
LOW VACUUM TUBE 



Diagrams showing the connections for electroplating and 
why the battery charger gives current suitable for plating 



In a period of from one quarter to half 
an hour or less, depending upon the volt- 
age used and the surface area of the par- 
ticles, a line hard coating of nickel will 
be found securely plated on the work. A 
heavy, long-wearing coating is white or 
gray-white and dull, therefore a small 
motor and cloth buffing wheel are needed 
for giving the objects a high polish. Thin- 
ner plating — that put on in a shorter time 
—has a good gloss without buffing, pro- 
vided the work was originally smooth. 

Articles to be plated should be thor- 
oughly scrubbed with a strong washing 
powder and well rinsed. The test is to see 
if water adheres to the whole surface; if 
it does, the solution will make a good 
contact and a satisfactory plating job will 
result. The rods should be rubbed occa- 
sionally with sandpaper to insure a per- 
fect contact. No two articles should touch 
each other in the solution, nor should 
they touch the anodes. 

There are many things about the home 
that can be improved in appearance and 
made tarnish-proof through nickel plat- 
ing — radio parts, automo- 
bile and bicycle parts, 
plumbing fixtures, table- 
ware, door and window 
hardware, fine tools, boat 
fittings, and the like. In 
fact, there is no reason 
why a boy cannot earn 
extra money by doing plat- 
ing for neighbors and 
neighborhood business con- 
cerns. The charger will 
then do double duty — 
keeping batteries in good 
shape and providing cur- 
rent for plating. 
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Confidence-and Cash 

"TheN.I. A. traininfrhas taught 
me how to write a rood news 
story, and why it should be writ- 
ten that way. By applying this 
knowledge 1 was enabled, before 
quite completing the course, to 
sell a feature story to Screenland 
Magazine for $50. That renulted 
in an immediate aaaiirnment to do an- 
other for the earne majraaine. I am now 
doing" fiction and have had one ahurt 
short atory published. 1'revioiia to en- 
rolling- [n the N. I. A. I had never 
written a line for publication, noraeri- 
oaalv expected to do bo." Gene E. 
Levant, 2600 Wilahire Blvd.. Los 
Angelea, Cat. 

How do you KNOW 
you can't WRITE ? 

Have you ever tried? 

Have you ever attempted even the least bit 
of training, under competent guidance? 

Or have you been sitting back, as it is SO 
easy to do, waiting for the day to come some 
time when you will awaken, all of a sudden, to 
the discovery, "I am a writer"? 

If the latter course is the one of your choos- 
ing, you probably never will write. Lawyers 
must be law clerks. Doctors must be internes. 
Engineers must be draftsmen. We all know 
that, in our times, the egg does come before 
the chicken. 

It is seldom that anyone becomes a writer 
until he (or she) has been writing for some 
time. That is why so many authors and writ- 
ers spring up out of the newspaper business. 
The day-to-day necessity of writing — of gath- 
ering material about which to write — develops 
their talent, their insight, their background 
and their confidence as nothing else could. 

That is why the Newspaper Institute of 
America bases its writing instruction on 
journalism — continuous writing — the training 
that has produced so many successful authors. 

Learn to write by writing 

NEWSPAPER Institute training is based 
on the New York Copy-Desk Method. 
It starts and keeps you writing in your own 
home, on your own time. Week by week you 
receive actual assignments, just as if you were 
right at work on a great metropolitan daily. 
Your writing is individually corrected and con- 
structively criticized. A group of men with 182 
years of newspaper experience behind them are 
responsible for this instruction. Under such 
sympathetic guidance, you will find that (in- 
stead of vainly trying to copy some one else's 
writing tricks) you are rapidly developing your 
own distinctive, self-flavored style — undergo- 
ing an experience that has a thrill to it and 
which at the same time develops in you the 
power to make your feelings articulate. 

Many people who should be writing become 
awe-struck by fabulous stories about- millionaire 
authors and therefore give little thought to the 
$25, $50 and $100 or more that can often be 
earned for material that takes little time to 
write — stories, articles on business, fads, travels, 
sports, recipes, etc. — things that can easily be 
turned out in leisure hours, and often on the 
impulse of the moment. 

How you start 

We h.ive prepared a unique Writing Aptitude Test. 
This tells you whether you possess the fundamental 
Qualities necessary to successful writing — acute 
observation, dramatic instinct, creative imagination, 
etc. You'll enjoy taking this test. The coupon will 
bring it, without obligation. Newspaper Institute 

of America, 1 776 Broadway, New York, 



I Newspaper Institute of America 

| 1776 Broadway, New York | 

| Send me without cost or obligation, your Writing I 

■ Aptitude Test and further information about writ- I 

' iug for profit as promised in Popular Science [ 

| Monthly — October. I 

I Mr. \ 

| Mrs. I 

I Address 1 

I (All correspondence confidential. No sa!e«men will I 

| S')J362 call on you.) | 
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Come to Los Angeles I 

4fullcouriei 
af price of single 
course. 

Tor first time in histo- 
ry, National offers 

complete training in 
Radio, Electricity, 
Television, Talking 
Pictures and Broad- 
casting— all at tuition 
fee of single course. 
I jHk four Courses for price 

B" BF& [ "J 1 oru • Bargain 

lf&0%llR for limited 

RADIO-ELECTRICITY 

TELE VISION -TALKING PICTURES 
and BROADCASTING 

Earn BETTER PAY in these active Trades. Biggest op- 
portunities. We train you in four bin trades; award life 
scholarship; Employment Service helps you Ret a job. 
Individual, practical instruction. 
Largest and oldest trade school in 
West. 27 years of success in train- 
ing men. More than 25,000 gradu- 
ates. 

RAILROAD FARE ALLOWED 

We will allow you coach railroad 
fare to Los Angeles from any point 
in U. S. Will help you get a job 
to pay living expenses while learn- 
ing. A few months of training qual- 
ifies you in these four active 
trades. Spend fall and winter in 
Los Angeles and enjoy countless 
pleasures while training. If inter- 
ested, send coupon for free de- 
tailed information. 

NATIONAL 

RADIO & ELECTRICAL SCHOOL, 

Including Television, Talking Pictures and Broadcasting, 
4006 S. Figueroa St., Dept. 107-E, Los Angeles. Cal. 



HIGH-FLYING PLANES TO RACE SUN 

(Continued jrom page 14) 




TALKING PICTURES 



Name 

Address 

Town State 



DRAFTING 

Learn at home 

F. E. Kino was "a poorly 
paid clerk" when he en- 
rolled for the home-study 
Draftinit Course of the 
International School or 
Drafting. He U now Chief 
Draftsman of the IT. 8. 
Steel Furniture Co.. and is 
earning more In a day than 
he used to earn in a week. 

A. J. Hutchim became 
Chief Draftsman for the 
American Strawboard 
Company and increased 
hi* salary 300^—also as a result of our training. 

There li no doubt that Drafting offers a real opportunity 
to ambitious men and it will pay you to inestlgate It, 

Mail the Coupon for Free Booklet 

i 1 

, INTERNATIONAL SCHOOL OF DRAFTING 
Division of the 
International Correspondence Schools i 
Box 7623-G. Scranton. Penna. 

Without rest or obligation, please send me full | 
■ details of your home-study course in 
J □ Mechanical Drafting □ Architectural Drafting I 
I nShip Drafting □ Structural Drafting 




Name.. 



HOW TO MAKE MONEY 



Quick... Sure. ..Plans 

DO you need more money? New 
plan Elves it to you qulrkly. If 
honest, we finance you. This la a 
small advertisement because we 
have only a few of these no-In- 
vestment opportunities open. If 
you will work faithfully for an 
income of $'2* to $40 a week at 
■tin, learn atraut out cash and 

credit plans at once. Many ex- 
perienced men making $7. r > to 
5100 a week. A lifetime oppor- 
tunity. Write to G. A. Ostrom. 
McConnon i Co.. Desk TM 13810, 
Winona. Minn. 




closing an air-tight hatch behind him, and 
the machine continues its upward climb with 
compressors driving fresh air at sea level 
pressure into the cabin. 

In the Junkers craft, the compressor is 
driven by a windmill outside the ship. Thus, 
independent of the engine, it continues func- 
tioning even if the motor stops. Another 
feature of this machine is a special apparatus 
that draws off carbon dioxide from the sealed 
cabin during a flight. All the stratosphere 
ships will carry reserve tanks of oxygen that 
can be turned on in an emergency if the com- 
pressors fail. Throughout the journey, the 
pressure and oxygen content of the air inside 
will be kept constant. To prevent air leaks, 
the moving control wires will leave the cabin 
through rubber openings and boxes of oil. 

Because internal pressure will be far greater 
than external, at the peak of the climb, the 
cabins are specially reenforccd to prevent 
them from exploding outward as a deep-sea 
fish bursts when brought to the surface. 

For every mile a plane climbs into the air, 
until it reaches the stratosphere, the tempera- 
ture drops about fifteen degrees. Throughout 
the stratosphere, the temperature is believed 
to remain constant at about seventy-five de- 
grees below zero, Fahrenheit. Finding new 
alloys to stand this bitter cold was another 
problem the engineers had to solve. Ordinary 
hard metals become brittle and fragile at 
low temperatures and so are unsuited for use 
in the vital parts of a stratosphere ship. 

PROVIDING heat for the cabins, however, 
automatically takes care of itself. The 
compressors turn at such speeds that the 
friction of the blades on the air heat it while 
it is being driven inside. At some altitudes, 
the air coming from the compressors is ex- 
pected to be too hot and special radiators 
are provided to cool it. 

All three of the machines will use four- 
bladed propellers of huge diameter to grip 
the thin air. The 430-horsepower inverted 
"V" engine on the sixty-one-foot Farman 
plane will turn a fifteen-foot forged-steel pro- 
peller with blades of variable pitch. As the 
machine mounts, the pilot can turn the blades 
to a greater angle so they will grip more air. 

Supplying oxygen to the motors is almost 
as important as supplying it to the cabins. 
For the power developed depends upon it. 
Superchargers, forcing air into the cylinders 
under high pressure, will keep up the efficiency 
of the stratosphere engines in the rarefied 
atmosphere in which they will operate. The 
800-horsepower motor on the low-wing, sixty- 
foot-span Junkers monoplane, and the 
eighteen-cylinder, 700-horsepower engine of 
Guerchais' craft, will both receive the com- 
pressed air from single superchargers. On the 
Farman plane, a battery of three smaller ones 
will go into action one after the other as 
the machine ascends. The first will begin 
work at 20,000 feet, the second at 30,000 
feet, and the last at 48,000 feet. All three 
will be turning 25,000 revolutions a minute 
as the plane passes the 50,000-foot level. 

IN A test tank at the Farman plant, the 
motor developed 300 horsepower when the 
air pressure and oxygen content were reduced 
to approximately those found at an altitude 
of 62,000 feet. The perfection of new super- 
chargers is expected to lift the ceiling for 
thin-air planes to between 60,000 and 80,000 
feet. 

Not long ago, the Italian engineer, Italo 
Raffaelli, announced he has designed a steam 
turbine that will actually give more power 
as it ascends, thus making it ideal for use 
on the high-altitude air lines of the future. 
His engine weighs nine pounds per horse- 



power and uses naphtha for fuel. 

Another suggestion for adding to the power 
of a plane at high levels has just been advanced 
by a German scientist. Since the drop in 
pressure between the exhaust gases and the 
surrounding air would be very great in the 
stratosphere, he points out, the engine might 
carry an exhaust-gas turbine to give extra 
power during such flights. 

Long distance air raids by stratosphere 
planes are visioned as a feature of the next 
war. Military authorities, as well as air 
transport operators, are watching closely the 
tests under way. In fact, the French Air 
Ministry is actively cooperating with the 
Farman plant in the development of its ma- 
chine. 

Construction of the three planes now being 
groomed for the spectacular race to reach 
the stratosphere was begun soon after the 
Swiss scientist, Auguste Piccard, and a com- 
panion, in May, 1931, soared to a height of 
51,775 feet in an air-tight aluminum ball slung 
beneath a balloon inflated with half a million 
cubic feet of lifting gas. Data collected by 
this Columbus of the upper air aided designers 
in their work. Early this spring, Piccard be- 
gan preparations for his second voyage into 
the unknown for further observations. 

THE highest point in the sky at which 
any record has been made is something 
over twenty miles, reached by small sounding 
balloons of the Weather Bureau. The record 
for airplanes — 43,166 feet, set in 1931 by 
Lieut. Apollo Soucek of the U. S. Navy — 
falls more than a mile short of the lower 
fringes of the stratosphere. 

Penetrating these upper reaches, where 
planes may some day race the sun around 
the earth, is the next important stride in 
flying. The trail-blazing machines of two 
nations, now tuned up in Europe, promise 
to lead the way to this new realm of travel. 

USE BAKED POTATO 
IN REFINING GOLD 

Refining gold with a baked potato is the 
unusual method employed by some amateur 
gold hunters who, because of unemployment, 
are making a living by extracting smali 
quantities of the precious metal from the 
sand of streams in the west. The specks of 
gold are first removed from the sand by 
amalgamating them with mercury. A small 
quantity of the amalgam is then placed in 
the heart of a large potato. After the potato 
has been baked until the mercury has evapo- 
rated, the ashes are panned for the pure gold. 
In larger quantities, the quicksilver is evap- 
orated from the amalgam by using a retort 
kettle. 

NEW MACHINE COUNTS 
TINY GRAINS OF SAND 

A device that counts sand grains has been 
invented for the analysis of sediments by 
J. E. Appel, University of Chicago geologist. 
Fitting on the end of a suction hose, it is 
equipped with a thin brass plate containing 
300 minute holes. Since the holes are smaller 
in diameter than the grains being counted, 
a single grain is attracted to each hole and 
is held there by suction. When every hole 
is holding a grain, the sand is carried off to 
a separate pile and another 300 grains picked 
up. In the past, the painfully slow process 
of counting has been done either with the 
naked eye or under a microscope. With the 
new device as many as 10,000 sand grains 
an hour may be counted. 
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HELP YOURSELF TO A 
HOME 

(Continued from page 21) 

weary of the city, so he wrote to the register 
of lands at Los Angeles asking where, in 
California, he could find land to homestead. 

In reply the register sent him a list of all 
counties in California with the character of 
the lands set forth ; level, grazing, desert, 
timbered, mountainous, agricultural. 

He found in the envelope, also, a booklet 
entitled "Suggestions to Homesteaders and 
Persons Desiring to Make Homestead En- 
tries," in which he found a paragraph in- 
forming him he first should pick out the 
land on which he desired to enter, then obtain 
from the land office a township plat showing 
what lands in that particular area were 
available. Having definitely located the plot, 
he again went on the land, prepared affidavits 
swearing he was acquainted with the land, 
that it was neither mineral nor saline, that 
he was capable of improving the land, that 
he was acting for himself and would in good 
faith make his home there. 

Within six months he was required to 
make his home on the quarter-section selected, 
and thereafter to make his residence on the 
land in accordance with the rules. 

OSBORNE didn't wait for six months to 
elapse, however. Within a week he had 
rolled his bedding and, with Mrs. Osborne, 
drove his automobile across the mountains 
to the site of his new home. 

Slowly he cleared one corner of his tract. 
Meantime he built the two-room shack that 
today serves as home and store for he, too, 
found he had located on an occasionally- 
traveled desert "highway" and could cash 
in on the wants of his neighbors. 

Uncle Sam told him he would be required 
to have crops growing on at least ten acres 
by the end of the second year, and on twenty 
acres in the third year. So down went a 
well a thousand feet west of his home, near 
a depression on the property, and there he 
grows his crops. 

"The trouble with most homesteaders," 
Osborne told me recently, "lies not in the 
land but in themselves. The novelty of fight- 
ing with nature wears off, and some give up. 
If they only would come with moderate 
capital, a few hundred dollars, they would 
find they can make a go of it." 

HOMESTEADERS can help guarantee 
their own success if they will bear in 
mind these simple but important rules: 

1 — Go on the land during the most un- 
favorable season of the year and study its 
characteristics. 

2 — Learn when and in what quantities 
rain falls. 

3 — Learn whether you are picking land 
in a frost belt and how cold the winters 
may be. 

+ — Talk to the natives of the neighbor- 
hood, particularly the old-timers, for they 
can tell you more about the land than 
Uncle Sam. 

5 — Above all, study the soil and water 
supply. In some regions state universities 
can supply helpful information. 

6 — Don't expect a big crop during your 
first year on the land, and be prepared to 
stick out the first seven months with plenty 
of food and a substantial tent or cabin. 

Exactly what part of the remaining two 
hundred millions of acres are suitable for 
homesteading no one knows, not even Uncle 
Sam. Fifty million acres have not even been 
surveyed. You'll find 346,037,591 acres in 
Alaska; 51,399,000 acres in Nevada, which 
leads the other states in available acreage; 
25,157,000 acres in Utah; 16,046,000 acres in 
California. 

With the re- (Continued on page cjS) 



Small Ideas May Have Large 'This FRJEE 
Commercial Possibilities |( 00 k yJtuWA I 



If you hupe to realize profits from your invention, you must pro- 
tect it with a L\ S. Government Talent. Otherwise you may find 
that all your lime and labor have been lost, because it often 
happens that other inventors are working on the same idea. IF 
YOU HAVE AN IDEA, TAKE STEPS TO GET A PATENT 
AT ONCE! Your first step is to get my FREE BOOK. It tells 
you in simple, plain lansuase just what you must do, how you 
must proceed in urder to secure Patent protection. 




"Record of Invention" 

CDpr ir you set 

r promptly i win 

-end you this valuable Kerord 
iff Invention blank absolutely 
FUEK. It may help you 
lo prove your right to your 
invention later on. 



I Serve You In 
Secrecy 

Y*ou can communicate 
with me in perfect 
confidence. Any draw- 
ings, sketches or let- 
ters you send me will 
be kept in strong, 
sleet, fireproof files, 
that arc accessible 
only lo authorized 
members of my staff. 
I have served inven- 
tors located in every 
slate in the Union. 
My service is prompt, 
careful, efficient. Your 
first step — the move 
you should make to- 
day—is to SEND 
THE COUPON FOR 
MY FREE BOOK. 
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Mail to Washington! 



Clarence A. O'Brien, Registered Pat- 
ent Attorney, 88-M Adams Build- 
ing, Washington, D. C. 

Please send roe your free book. "How to Obtain a 
Patent," anil yuur "Record of Invention" - form with- 
out any rost or obligation on my part. 



Clarence A. O'Brien 

Registered Patent Attorney 

WASHINGTON, O. C. 



Same 
Address 



(Important — Write or print plainly) 



PATENTS SECURED 

Trade-Marks Registered 

I offer you the advantages of my 35 years 
experience as a patent lawyer and assure you of 
personal attention to your business. 

TERMS REASONABLE. 
Book and Information Free. 

L. F. RANDOLPH 



340 Victor Building 



Washington, D. C. 



PATENTS-TRADE MARKS 

All cases submitted given personal attention by 
members of the firm. 

Information and Booklet Free 

LANCASTER, ALLWINE & ROMMEL 

PATENT LAW OFFICES 

815-lSth St. N. W. Suite 41 3. Washington. 0. c. 



UNPATENTED IDEAS 
CAN BE SOLD 



'I tell you how and help you make the^ 
sale. Free particulars. (Copyrighted) 

Write W. T. Crcene 
921 Barrister Bids. Washington. D. C. 



PATENTS 

Write for Free Information. HOW TO OBTAIN A 
PATENT and RECORD OF INVENTION— or send 
drawing or model for examination. 

MILLER & MILLER, Patent Attorneys 
FORMER MEMBERS EXAMINING CORPS U. S. PATENT OFFICE 
1006 Woolworth Bldg., Dept. C, New York 
20S Earle Building, Washington, D. C. 



TO THE MAN WITH AN IDEA 

Preliminary advice gladly furnished without 
charge. Booklet of Information and form for 
disclosing idea free on request. 
IRVING L. McCATH RAN . Patent Lawyer 
formerly with Ml' IKCIUlf la RICHARD I. OWEN 
760 International Bldg. WashinKton, D. C. 

41-D Park Row New York CHy 

TRADE-MARKS — — 



Inventions Promoted 

Patented or Unpatented. In business over 30 
years. Send drawing and description or model, 
or write for information. Complete facilities. 
References. 

ADAM FISHER MFG. CO. 
183-D Enright St. Louis, Mo. 




WANT A STEADY JOB? 



RAILWAY 
. POSTAL 

CLERKS 



City Carriers— Postoff ice Clerks-Clerks— Inspectors 
of Customs— Immigrant Inspectors Steady Work 
No Layoffs Men— Women, 18 to 50 



$158 to $225 Month 

Mail Coupon Before You Lose It 

/ FRANKLIN INSTITUTE, Dept. A27S 
I Rochester, N. Y. 

' Sirs: Rush to me without charge copy of 32-pagc 
book, "How to Get U. S. Government Jobs," list 
of post-depression positions, and full particulars 
telling how to get them. 

Name _ 

Address 
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A HEATER for Winter... A FAN for Summer 
CftOSLEY TEMPERdTOR 



GET A 



16 



INCH 
BKEP 

"Moulding a Mighty Arm"^% 
A complete course 

G"et an Vtm of mlRht with the power and grip to obey 
your physical desires. You can now build your arm from a 
scrawny piece of skin and bono to one of huge muscular 
size. I don't mean just a 16- Inch bleep but a 15-lnch 
forearm and an 8-lnch wrist This specially prepared 
course will build every muscle in the arm because it has 
been scientifically worked out for that purpose. All thi3 
you can get for 25 cents — send for this course today and 
"you can havo a he-man's arm huilt to be as beautiful, 
brawny and maenUkcnt as the village blacksmith's. 

You can't make a mistake. The guarantee of the strong- 
est armed man in the world stands behind this course. 
1 give you tho secrets of strength illustrated and explained 
as you like them. Build yourself an unbreakable grip of 
steel and a Herculean arm. Mail your order now while 
you can still (ret thia course, "Moulding; a Mighty Arm" at 
my introductory price of only 25c. 

RUSH THE COUPON TODAY 

I will not limit you to the arm. I can develop any 
part or all of jour body. Try any one of my test courses 
listed below at 25c. Or, try all six of them for only $1.00 

Mail your order now and I will include a FREE COPY 
of "NERVES OF STEEL, MUSCLES LIKE I RON". 
A 32-page bnnk crowded with muscle building information 
end life photos of many great strong men. Full of pictures 
of marvelous bodied men who tell you decisively bow you 
can build symmetry and strength the equal of theirs, 
lteach Out— Grasp This Special Offer NOW! 
■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■i 
JOWETT INSTITUTE of PHYSICAL CULTURE 
Dept. 29Kb, 422 Poplar Street, Scranton, Pa. 

Send by return mail prepaid a FREE copy of your book 

"Nerves of Steel, Muscles like Iron," and tho courses 

checked below for which I am enfireiing 

Q Moaldinff a Mighty Arm, 25c □ Moulding s Mighty Cheat. 2Ge 

□ Moulding • Mighty Back, 25c f_J Moulding Mighty Legs, 25a 

□ Moulding* a Mighty Grip, 25c D Strong Mao Stunts, 2&c 

□ All G Hooka for $1.00. 
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Address_ 



_Age. 
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an Amazing New 
Business 

1,000 



THAT PAYS 
UP TO 

A 

MONTH 



A SURPRISING new profit opportunity is now offered 
to every ambitious man and woman! A sensational 
new kind of food business has been invented that can t>e 
operated by anyone in either full or Span time. Now, 
almost incredible as it may sound, $400 to S100U a 
month is possible in even the smallest cities! 

We supply you with equipment and plans for making 
and selling a delicious new areasetcss doughnut that 
is cooked in a remarkable electrical device. Easy to 
digest and more toothsome than, old-style doughnuts 
ever were. This delicious new dainty — Brown Bobby — 
costs less to make and sells four times as fast. No 
wonder so many people without one bit of experience are 
literally cleaning up fortunes with this new money maker. 

You can open a shop; rent cheap floor space in a (trocery, 
delicatessen, lunch counter, drug siore, etc. Or start 
at home — and make good profits your very first week! 

Men and women start in this business 
daily. You rannot afford todelay. De- 
tails will gladly be nent without obligation 
of any wort . Such an amazinir money 
maker may never bo offered you again. 
Write at once for full plana and details. 

FOOD DISPLAY MACHINE CORPORATION 

Dept. 1310, 600 bp K10 N. Dearborn St., 
Chicago. 



$3,000 In 3 
Months 

"I made $3000 in 3 
won t h b from my 

Ereaxeless doujihnut 
usinew!" 
Thos. Minch, Fla. 



HELP YOURSELF TO A 
HOME 

(Continued from page 07) 

cently increased demand for homestead acres, 
some people have shown a fine disregard for 
the rights of others. The most audacious 
attempt at stealing, or strong-arming land, 
has appeared in Los Angeles where more 
than 2,500 applications for homesteads on old 
Mexican land grants have been rejected by 
the land office. 

The nearly 3,000 people who have literally 
demanded that Uncle Sam turn these valuable- 
properties over to them disregard the ruling 
of the U. S. District Courts in California that 
these Mexican land grants, issued before the 
United States purchased California, are valid. 
Such was the clamor, in fact', that only re- 
cently Senator Bratton, on behalf of the 
Senate Committee on Public Lands and Sur- 
veys, reported that these old grants were legal 
and valid and that land-hungry applicants 
waste their time and money in trying to raid 
California cities and ranches, hoping to home- 
stead tracts worth, in some instances, a hun- 
dred million dollars. 



B-CURRENT FOR 
YOUR RADIO 

(Continued from page 57) 

of the B-supply portion of the transmitter. 

Remember, the law requires that the B- 
supply of amateur transmitters shall be fil- 
tered direct current, and if the single two- 
microfarad condenser at C, which should 
have at least a thousand-volt rating, does 
not give sufficient filtering action, a filter 
choke coil and another condenser can be 
added as in Fig. 1. 

Of course it is obvious that more power 
can be obtained from the B-supply of either 
Fig. 1 or Fig. 2 if a twelve-volt storage bat- 
tery is used instead of a six-volt unit. In 
any case the current in amperes drawn from 
the battery will be many times the actual 
current obtainable from the secondary or B- 
supply. 

The cost of building a power unit of either 
type will be quite low. Old spark coils can 
be bought for very little and 201A tubes or 
a gaseous rectifier tube are also low priced. 
If you prefer the buzzer interrupter circuit 
of Fig. 1, it should be possible to make the 
interrupter itself out of an old electric bell 
by rewinding with much heavier wire and 
fitting a long spring armature. If the armature 
vibrates too slowly, cut it off, a piece at a 
time, till you get the equivalent of sixty- 
cycle operation. 



"PHON" IS UNIT USED 
IN MEASURING SOUND 

Latest among the words to join the vo- 
cabulary of science is "phon," a unit of 
sound devised at the Berlin Institute of Tech- 
nology, in Germany. Research workers at 
the Institute arc busy classifying sounds rang- 
ing from the yelp of a dog to the roar of a 
locomotive, according to their strength in 
phons. The trill of a nightingale, they found, 
has a strength of twenty phons; a spouting 
fountain, fifty phons; an automobile horn, 
ninety phons; and a motorcycle with the 
muffler cut out, 102 phons. All common 
noises, the experiments indicate, can be classi- 
fied between one and 130 phons. Any noise 
above 130 phons causes pain in the ears of 
the auditor. The new unit is expected to 
prove valuable in providing a standard gage 
for classifying city noises and for referring 
to the strength of sounds in lawsuits. 




AX absolutely new home necessity wher- 
JY. ever electric current is used. A co.n- 
blnatlon heater and fan — a year 'round 
home utility, neater Is thermostatically 
controlled. It will quickly heat the bath- 
room or other small rooms to desired tem- 
pcraturo and maintain it as long as neces- 
sary. Circulates warm air through- 
out the room by means of slowly re- 
Tolvlng fan. Ample in size yet llcht 
enough in weight that it can be carried 
from room to room with ease. In 
summer, heater is cut out by small 
switch and fan speeded up to supply 
lively, cooling circulated air. Send 
for Booklet or see your nearest 
Crosley dealer. 

Western price slightly higher. 

THE CROSLEY RADIO CORPORATION 
Dept. T-91 Cincinnati, Ohio 



Strange Invention < 
SAVl$%50%«fcfftV//s\ 

New, amazing 
rings fit around 
gasrangeburners. 
Give full heating 
power in half 
the time. Keeps 
utensils clean. 
Thousands now in 
ose, saving money 
to consumers. 

4 GMIS 200% PROFIT 

Every home buys. No competition. Saves itscost on 
first month's gas bill. Agents neededatonce. Exclu- 
sive territory. Earn up to $20 a day showing 
people how to save money by cutting their gas bills up 
to 50%. Write at once for complete details, exclusive 
territory proposition and frae demonstrator of fer. 
ECONOMY APPLIANCES. 1213 Vu Bum. Pitt 2710,Chlc»n 




FUN! 

Learn Taxidermy* It's 

Fun, and You Can 
Make Good Money In 
Your Spare Time* Too. 

Learn to mount and preserve all 
kinds of birds, animals, and fish. 
Tan skins and make them Into 
rugs and robes. Take COMMON 
SPECIMENS like rabbits, squir- 
rels, froga, etc., and make them 
into ash trays, mirrors, lamps, 
etc. They sell at sight. Malcolm 
Greany made $26 while learning. 
Save ynur troohi«*s and decorate jour 
room. Thia (Treat new nobby for men 

and boy» will delight jou. 

CBCSE* Daflnlf I Send AT ONCE — TODAY — for 
MfMkMUMU DUUni this beautiful new FREE BOOK 
which tells how you can learn Taxidermy at home. No 

cost. No obligation. Contain* hundreds of fine frame picturrs. It'e 

FREE I Write for youra TODAY. State your AGE. 

N. W. School of Tax iclor my. Dept. 3397, Omaha, Nobr. 




vpv: 



Become 
Undefeatable! 



You will, if you 
become "depression proof*' inside. 

Young and old are saying that this sensational 
story does something to a man. "It gave me the 
key to my unused ability." ** *Tve burned the 
rubbish of fear and worry, and now I am forging 
ahead." •* "That wind-up about Misfortune mak- 
ing men Big will make anyone a winner, If the story 
hasn't already done the job." 

"That's What Makes a Winner" 

12 cents in pamphlet form (cloth bound book $1.) 
Send stumps, mid you will date your big progress 
from the day you get your copy. Address The 
Southwkk Co., 10 K. 47th St., New York City. 



AGENTS? 



New Kind of 
SUPER-JUICER 

YOUR chance to make up to 
$20adaydemonstratinenew 
kind of automatic fruit juicer. 
Just turn handle and get all the 
juice instantly from oranges, 
lemons, grapefruits, etc., like 
magic! No work, no waste or 
worry. Strains seeds, pulp, pith. 
Easy to use— easy toclean. Parts 
can't rust, 3 other big money- 
makers — up to 4 quick profits 
everywhere. Get full details 
and liberal "No-Risk Test" 
Offer at once! CENTRAL STATES 
MFG. CO., Dept. M-S146, 4500 Mary Ave. St. Louis. Mo 




NO-RISK 
TEST 
OFFER 
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POPULAR SCIENCE MONTHLY 



Learh Aviation 



Delays May Be Costly 




Your Idea NOW 




ATTRACTIVE 
OPPORTUNITIES 

•—arc in store for men who prepare 
themselves now for a career in Aviation. 
x Air transportation has substantially 
^increased during the past year, while 
v other lines of business have been 
\Standlng still. Let us train you at 
this Lincoln School for one of the 
best positions as pilot or mechanic. Highest type of 
equipment and instructors. Aircraft factory in connec- 
tion. Our graduates are holding many of the higher posi- 
tions of responsibility in Aviation. Both Ground and 
Flying School Government Approved. 
If Interested, write today for catalog, , 
stating your age. / ^4 

LINCOLN AIRPLANE 
a FLYING SCHOOL 

212B Aircraft Bldg., Lincoln, Nebr. 




FREE LESSON 

Home Art Craft 




GOOD MONEY FOR SPARE TIME 

Aneweaaywav. Art novelties in big demand. G«'t free 
lesson and qui- kly learn to decorate Gifts, liridire rmes 

Toys, etc. No «-xp*rirnce neeennnry. Anyone can itucc-ecil 
With simple ' *3-ntep - ' method and you earn a.-, you learn . 
r EverythinKfurniuhetiini-'uiiirittr-iu'I'lycf N»velti«>afi>r 
you to decorate and Homecraft*™ Uutht. 

NO CANVASSING 

Just sit at home and make up to $50 a 
week spare time or full. Write today 
I*, AiPV^Sv for bit? illustrated book and 

I% r lft*>r02^ FIRST LESSON FREE. Abso- 
I aW It* ——-a i„t«ly not one cent to pay. 

^ \ Lesson Is free. Opening* in 
BV \ every locality. Write quick. 

FIRESIDE INDUSTRIES 
Dept. Sl-P, ADRIAN, MICH. 

NEW "DIANA" AIR PISTOL 

— — -tti — — 

Stronger, more powerful. f 
more accurate ; no noise or ( 
pumping. For target prac- V 
tice, small game, or rats. 
Heavy metal, highly nickeled; grip fits 
hand like automatic. Anyone can handle 
easily. Single shot ; quirk loading. 
FREE Target and 200 BB Pellets $2.50. 
Extra Shot I Oc box; Darts 25c doz. Xo 
C. O. V. 

10 Mile Giant Telescope, 10 power. 3 foot, postpaid }J-S2 

Microscope: 2" brass. E>0 power, glass slides, etc Jl .00 

Genuine Oeerloot Hunts. KnMe; 6" steel blade $1.25 

FREE Catalog. Air Guru, Latttem*. BinorularM, Scopr*. rt-. 

P. LEE SALES CO., 35 West 32nd St., New York 

/VetvAdding Machine 
Fits Vest Pocket! 

Adds, subtracts, multiplies, audi: . - / /rnSSSftSftl 
like $300 machine— yet It costs 
$2.50. Weighs only 4 ounces. Not a 
toy — guaranteed for lifetime. I' er "i™ 
fectly accurate, lightning fast. Sells f'fff': ' 
on sit:ht to business men, storekecp- /JIU^J 
ers. homes — all who use figures, //^'alr 
Write at once for Free flTCUTC /AOStS 
Sample Offer and Hlon- flWl.ll I ''/gnntv JMA 
•y-Maklng Plan. 100% Profit! (f^ny flDO 
C. M. CIEJWT, Dipt. 940. 301 W. Mam St.. CI -^^Jb 7 

A BECOME AN EXPERT 
CCOUNTANT 

Executive Accountants and C. P. A.'s earn $3,00Cto d&.OOO a year. 
Thousands more are needed. We train you thoroughly at homu in 
spare time for C. P. A. examinations or executive accounting* po- 
sition h. Previous bookkeeping knowledge or experiencu unnecessary. 
Training given by C. P. A. 'a. Write for free book, "Accountancy, 
the Profession That Pays," and learn about opportunities in this 
■rowing, profitable field. 

La Salle Extension University, Dept, 1M3-H, Chicago 
The School That Has Trained Over 1,100 C. P. A.'s 





INVENTORS 



who derive larg- 
est profits know 
and heed certain 
simple but vital 

facts brfurv apply iiiK i"V Patent s. Our t>n<ik Ptitrn t-Scnxr 
gives those facts; sent free. Write LACEY & LACEY, 
635 F St.. N.W.Dept. 10. Washington, D.C. Established I860 



New Ideas Now Salable 

before patenting. Reliable information 
and practical cooperation. Particulars 
free. Write 
Chartered Institute of American Inventors 

56S Barrister Building- Washington. D. C. 

"World's Largest Organization of Inventors" 



ROBBERIES ON A 
GIGANTIC SCALE 

(Continued from page 47) 

gcrs, but the judge failed to see the funny side. 

At Morristown, N. J., a new $4,000 fire 
engine was purchased for the volunteer fire de- 
partment. Three days later a small boy re- 
ported it missing from the lire hall. A frantic 
search discovered it in the woods, six miles 
away, and undamaged. 

Celebrating July Fourth a couple of years 
ago, a Pennsylvania citizen espied a steaming 
locomotive. He knew nothing about driving 
locomotives, but he climbed into the cab, and 
a few minutes later had it on the main line. 
A modern safety device cut short his joy ride 
by tripping a lever and bringing the engine to 
a stop before it could wreck a speeding express. 
The celebrant got off with a fine 01 $50. 

A HUMBLE "gob," late of Uncle Sam's 
Navy, beat this last example of absent- 
minded borrowing. Tired of life in the Philip- 
pines, this sailor climbed aboard the Intrepid, a 
yacht that was lying at anchor. Having consid- 
erable skill as engineer and navigator, the sailor 
headed for the nearest point in China, and was 
well on his way before the yacht was missed. 
Two roaring Navy seaplanes spotted the yacht 
steaming merrily along about sixteen miles out. 

A similar affair brought a one-legged Min- 
neapolis newsboy to grief. He was found in a 
bunk, half dead from seasickness, in the 
stolen yacht Jaloma, sixty miles out in the 
Atlantic ! Arrested for grand larceny, he told 
an apparently straightforward tale of being 
persuaded to go for a trip to see yacht races 
off Newport, the goodlooking stranger failing 
to mention that he was stealing the yacht. The 
latter, after lashing the wheel and setting all 
sails, had deserted his seasick passenger and 
set off for shore in a tender. He may have been 
lost at sea, as a thick fog enveloped the region ; 
and the yacht, sailing in circles, was nearly run 
down by a fishing trawler. 

More disastrous was the yacht-stealing case 
of Frank Polio, who stole a yacht in New 
York. No one knew where it had gone, and it 
was a great mystery until found wrecked on 
an island off the north coast of Holland, last 
October. The man, found dead, apparently 
had made the transatlantic crossing alone in 
the motored sailing yacht. Overtaken by a 
storm, he probably had been driven ashore. 

ALL these instances of mass production in 
thievery fade into insignificance before the 
exploits of European masters, who do not de- 
pend entirely on their own efforts. In one 
small country, a firm was employed to build a 
tunnel, in territory formerly Austrian. For 
seven years regular reports showed the prog- 
ress of the tunnel, men employed, material re- 
moved, and so on. The government paid the 
contract price, and at the grand opening offi- 
cials found a few workmen cleaning up the 
debris. The tunnel was there and the con- 
tractors were congratulated. 

An engineer, celebrating too boisterously 
the completion of his arduous task, proved 
the undoing of these "contractors." He re- 
vealed that the tunnel had been dug six years 
previously by Austrian and German troops, 
who had abandoned it when the war front 
shifted. The firm had received five and a half 
million dollars for digging a hole in the ground 
that already existed ! 

If that seems incredible, what of the dis- 
covery announced a few years ago by the 
Prime Minister of Rumania ? He reported that 
an entire railroad — rails, ties, switches, spikes, 
even rolling stock and signal system — had 
completely disappeared ! Constructed in war- 
time, from Cluj, Transylvania, to Jacobeni, 
Rumania, it was said to have cost almost four 
million dollars. Apparently it had been dis- 
mantled piecemeal and the parts sold without 
exciting suspicion. 



DON'T LOSE TIME 
Send for Big FREE BOOR' 




Even Little Ideas May Have Big 
Commercial Possibilities 

Act at ONCE— and protect your idea. To get the 
benefits of your invention, you not only have to 
INVENT it, you have to PATENT it. Many men 
spend years perfecting an invention, only to find 
that someone else thinking along the same line has 
already received a patent on the idea. Delays of 
only a few days may be vitally important. 

Mall coupon for FREE BOOK Today 

File your application for a patent at once. Our 
free book tells you how to proceed and the approxi- 
mate cost. Take the first step toward getting your 
patent NOW. Mail the coupon NOW. 

Strict Secrecy— Highest References 

35 Years of Proven Service 

We confine our practice to patents and trademarks. 
In our 33 years of patent practice we have successfully 
.served thousands of inventors to whom we can refer. 
It is a distinct advantage to an Inventor to employ a 
Washington attorney as the t*. H, l'atent office has no 
brandies. Reasonable charges. Deferred payments. 

Record of Invention Blank FREE 

[all the coupon today, 
nd in addition to tb« 
Tree book, we'll eend 
you without chants a 
Record of Invention 
Blank. Thin form 
when properly filled 
iut, may be of val- 
ue to you aa evi- 
dence should tha 
occasion require. 
No charge or ob- 
ligation --- mall 
the coupon dow. 




VALUABLE RECORD 
& OF INVENTION BLANK 





VICTOR J. EVANS &> CO. 

Estuh/ishrd 7498 

REGISTERED PATENT ATTORNEYS 



I MAIN OFFICE 603- K Victor Building, 
. WASHINGTON. O. C 

I BRANCH OFFICES: 1&40-K Conway Building, Chicago; I007-K 
I Woolworth Building, New York; 828- K Fidelity Philadelphia 

(Trust Building, Philadelphia; 6H-K Empire Building. Pitta* 
burgh; IOIO-K Hobart Building. San Francisco. 
Please aend me your free book, "How to Obtain a Patent." 
and your free "Record of Invention Blank." 

| Name „ 

| Address 

I^City State 



OCTOBER, 1932 
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BIG PAY IN 
BROADCASTING 

.si TT ISN'T necessary to be a 

* * jjk ■■■"star" to make good money 
3*Wt in Broadcasting. There are hun- 
. j dreds of people in Broadcasting 
work who are practically unknown 
— yet they easily make $3000 to 
S5000 a year, while, of course, 
the "stars" often make $25,000 
to $50,000 a year. 

If you have talent — if you have a 
Rood speaking voire, can sing, act. 
write, direct or sell — then here is 
an amazing new method of practical 
training developed by Floyd Gibbons, 
that fits you — right in your own home 
In your spare lime — for the job you 
want. 

Millions of dollars paid to trained talent every year. 
Men and women unknown today will be the high salaried 
Graham Mai.Vamecs, Olive Palmers and Floyd Gibbonses 
of tomorrow. The Floyd Gibbons School will train you in 
the technique of Broadcasting so that you, too, may qualify 
fur one of the big paying Broadcasting Joba open to men 
and women of talent and training. 

Our FIIEE book, "How to rind Your Place In Broad- 
casting" gives full particular* regarding our Course. It 
tells you how to prepare for a good position in Broadcasting 
— how you can turn your hidden talent* into money, with- 
out giving up your present job or making a single sacrifice 
of any kind. You learn a' home in your spare time. Send 
coupon at once for free book. 

Floyd Gibbons School of Broadcasting 

2000- 14th St.. N. W., Dept. 2MS1. Washington. D. C. 

Without obligation send me your free booklet "How to 
Find Your Place in Broadcasting" and full particulars of 
your home study course. 

Name Aire 

Please Write or Print Plainly 



FLOYD GIBBONS 

Famont Jtndio 
Itroadcaster 



Address , 

City - State . 



CHEMISTRY 

Complete, practical home-study 
courses prepared by some of the 
best-known chemists in this 
country, including 
Allen Rogers, B.S., 
M.S.. Ph.D. — Head of 
Department of In* 
dustrial Chemistry, 
Pratt Institute; L. 
M. Tolman, Ph.D., 
Vice-president, 
United Chemical 
^ and Organic Prod- 
* ucts Co.; Bradley 
Stoughton, B.S. — 
Head of the De- 
partment of Metallurgy, Lehigh University, and 
Owen L. Shtnn, Ph.D. — Professor of Applied 
Chemistry, University of Pennsylvania. 

Mail Coupon lor Free Booklet 




INTERNATIONAL SCHOOL OF CHEMISTRY | 

Division ol the 
International Correspondence Schools 
Box 7C22-G, Scranton. Penna. 
Without cost or obligation, please send me full | 
details of your home-study course In 

□ Analytical Chemistry □ Metallurgical Chemistry I 

□ Chemical Engineering □ Short Chemistry Course I 

□ Industrial Chemistry □ Pharmacy 

Name I 



Avldri'ss 



^Play "JAZZ"— on the 

Saxophone 

Become a musician so quickly as to as- 
tound everyone. Learn by playing real 
music — instead of tiresome 'exercises," 
You'll soon become the most popular per- 
son in your "set." Our easy method is a 
revelation. Nothinp^else like it for thor- 
oughness and rapidity. So simple that 
young and old And it easy to play with 
amazing skill. No "trick music —but ac- 
tual notes learned quickly right in your 
own home. 

FREE BOOK and Damonstration Lesson 
offer this wonderful muitica! opportunity. Send 
for them today before copies are exhausti-il. 
You'll be tvHtounded hy tins easy, rapid way to 
became a veritable master of your favorite 
instrument. 

U. S. SCHOOL OF MUSIC S.di B N™ ns ?rf? 




ELECTRICAL 
ENGINEERING 

A concise, comprehensire course for men of 
limited time, complete in one year. Mathemat- 
ics, engineering drawing, shop-work. Students 
construct motors, install wiring, test electrical 
machinery. Modern buildings. 39 years' auc- 
> ressf ul experience. Catalog on request. 

D I ICC ELECTRICAL 

DLI59 school 

IIOTakoma Ave.. Washington, 0. C. 



CAR'S AMMETER CAN WARN 
OF IGNITION TROUBLE 

(Continued from page 60) 

thins that keeps it from burning up is the 
fact that it only has to run for a few 
seconds at a time. 

"Now the generator is a different proposi- 
tion. It's on the job as long as the engine 
is running above idling speed. So it's designed 
to produce not over eighteen or twenty 
amperes and it keeps the battery charged only 
because it runs a lot longer than the starter 
motor. If you tried to make a regular size 
generator produce more current than about 
twenty amperes, it would soon burn out. 

"Mechanically, too, there arc differences. 
The bearings on a starter motor are pretty 
crude because they don't have to stand steady 
running. Generator bearings, being made 
for continuous use, arc much more durable. 

"The copper brushes needed to cut down 
the resistance and let lots of current through 
the self starter motor windings arc not nearly 
as good for steady use as the graphite carbon 
brushes used on the generator." 

"Hp HAT reminds me," Dilbow cut in. "The 

L self starter on my old car doesn't al- 
ways work. Sometimes when I step on the 
pedal it turns the motor over in a sort of a 
rough, bumpv way. The next time, it won't 
stir at all. What's the matter?" 

"Turn on the headlights and watch the 
ammeter when you step on the starter," Gus 
advised. "If the starter takes hold and the 
needle flickers to beat the band or the starter 
doesn't work at all and the needle stays 
still, probably the self-starter commutator 
is worn and burned so badly the brushes 
only make contact part of the time. 

"There are other things the ammeter 
needle tells you about your electrical system," 
Gus went on. "It shows you whether 
or not the generator cut-out is working, 
besides telling you when the generator is on 
the job. It tells when one headlight burns 
out by the difference in the needle position. 
It shows you what happens when you move 
the third brush and how much to move it 
to get the result you want. If the motor 
suddenly cuts out when you're breezing along, 
a quick glance at the ammeter will tell you 
whether to look, for a break in the primary 
ignition wiring, something gone wrong with 
the breaker points, a burned out condenser, 
or a shorted distributor head." 

"How do you tell that?" Dilbow asked. 

"OIMPLE enough," Gus explained. "When 
O the ignition system is working, it takes 
current and the needle shows on the discharge 
side. If the primary circuit is open or the 
breaker points have backed away so they 
don't touch or they're burned so badly they 
don't let any current through, the needle goes 
right back to zero. If the needle acts as usual, 
you can be sure that the contacts are working 
and the trouble must be in the condenser, the 
high tension winding of the coil, the high 
tension wire from the coil to the distributor, 
or the distributor head. 

"See how this all brings you right back 
to this new invention of yours," Gus added, 
fingering the drawing. "You'd never have 
wasted any time on this idea if you'd figured 
out what the ammeter shows. It's really like 
a gage you could put on a water pipe to 
show you how much water is flowing." 

"I get you," Dilbow observed. "The 
starter motor uses electricity by the bucket- 
ful for just a few seconds and the generator 
puts it back, a spoonful at a time, and the 
only reason it works at all is because the 
generator is on the job all the time." 

Slowly he tore the brown paper plan into 
long, thin strips. "I guess I won't waste any 
more time trying to get something for noth- 
ing!" he decided. 




OWN A CARAMEL f 

Pop-Corn Store! 

Make quick success with CARM EL 
CRISP . . . sensational new candied 
Pop-Corn confection. Stores going Btroni?. 

Opening's in many towns. Little capital. Wo 
napply complete equipment . , help finance and 
locate yoa . . faraigb store plans . . successful 
(irijrinal formulas . . teach process. Rend for 
Free book . . ."Golden Kernels of Profit". 
Explains all. Write today. No obligation. 
LONG- EAKI NS CO.. Originators 
1047 High Street :: Sprlnglteld, Ohio 



Follow This Man 

Secret Service Operator No. 88 la on 
the jubl RannLnir down Counterfeit 
G&Qm*. Tell-tale fingerprints in mur- 
dered girl's room. Thrill, Mystery. 
____ TKa Confidential Report* 

art rPw* of Operator No. 33 made 
A A to hte chief. Write for it. 

$3,000 a Year and Up 
TOUcao become a Finger Print Ex* 
pert at hume, In spare time. Write 
for details if 17 or over. 

Institute of Applied Science 
1920 Sunny side Ave. 
Dept. 13-67 Chicago. 111. 



High School Course 
in 2 Years 



You can complete 

tit is simplified High 
School f!i>urseat home 
inside of two years. Meets all requirements for en- 
trance to college ami the leading professions. This 

and thirty-six other practical courses arc described in our 
Free bulletin. Send for it TODAY. 

AMERICAN SCHOOL 
Dept.H-748DrexelAv.&58thSt.©A.S.1923CHICAGO 



GLASSETTEf 



BIG MONEY MAKER 



EWEST HIT In 

Christmas Folders! 

IN BEAUTIFUL GIFT BOX -NEW; HOVEL! DAINTY! 

Glasaette, an exclusive richly beautiful material of watered 
silk finish — 21 FOLDERS ALL DIFFERENT. Reproduc- 
tions of magnificent paintings in multi-colored crayon and 
raised gold metallic effects— EACH with a TISSUE LINED 
ENVELOPE. COSTS YOU SOc— SELLS ForH.OO. Free 
Sample. Write today to WALTHAM ART PUBLISHERS, 
7 Water Street Dept. 127 Boston, Mass, 




CHEMISTS 



Send for our free 1932 bargain list cover- 

iV ing 2000 laboratory items and 100 chem- 
I 8' icals. Price of 2SSp. catalog 50c. Glass 
13 Still as illustrated cap. of Flask 1 Quart 
Complete $8.00. 
LABORATORY MATERIALS CO. 
641 East 71st St., Chicago, Illinois 




SECRET SERVICE Bo^ 



For SO Days Reading 1 — No Money Down 
Actual Crime Cases — // You Act Quick/ 
We will sic tic) you thin •UrritiK book on Crime 
Detection, Secret Service and Identification 
Work for 80 days free reading 1 . Send DO 
money. If yoa decide to keep it, then s»nd 
rid only |1. If not, return it. WRITE TO- 
DAY. Not cent to boys under 1 7 year* of age. 

T.CCooke, Book Dept 13-67. 1920SDJirytiiteA?t.Qaca8o.tn. 



A PASTIME THAT PAYS— 



PHOTOGRAPHY 



L«-arn quickly in your own home at low coat. Same 
practical training, givenbyRameexpertinstractora 
who handle personal attendance coaching in oar com- 
pletely equipped studios. Only home-study training 
f ffcrine this advantage. You may earn while learning, 
FREE placement service. . BOOKLET, NO COST, 
□ SIM Paetaflrintrr (Commercial, News, Portrait) iitd Phett- Finishing 
C Motion Picture Photoaraphr and Projection 

NEW YORK INSTITUTE OF PHOTOGRAPHY 
10 W. 33rd Dept. 5 K New York 




CARTODMYooftWAv 
-SUCCESS/ 

"DON'T COPY - LEARN TO ORIGINATE! 

RAVE BURNS will teach yoa HOW to CREATE A A Or 
ORIGINAL CARTOONS al home Chat you canJ^^cU 
SELL! Course lias 261e*>on» and 61X1 illumatin^ ' ^^^ mm ^ 

Stnd name and adttreu for /ret details. Only. 
RAVE BURNS SC HOOL. 836 Lsk«vl«w Rd.. S-X. Cl«v»l»nd, Ohio 

It's Easy To Make Big Spare Time Money 

Send for our free plan on how to make 
$5.00 to SI 5. 00 a week in your spare time 
by taking order* fur Popular Science 
Monthly from your friends. No selling 
required. Turn extra hours into extra dollars. 

POPULAR SCIENCE MONTHLY 
381 Fourth Ave., New York, N. Y. 

Please send me full information free on how I can 
make bin money in my spare time. 



(Maine) 

10-32 (Address)' 
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1115 Bedford Ave., Dept. PS-10 
Brooklyn. N.Y. 

Send me without obligation com- 
plete information on (check subject*?, 

□ Caterpillar Tractor Mechanic 

□ Aviation Mechanic 

□ Talking Picture Operator 

□ Welding 

□ Auto Mechanic 

□ Radio and Television Mechanic 

□ Electrical 



TYPtW* 

UifOKtWmi 




All Standard Makes 

Lowest Prices and easiest terns 
OD World's best makra— Undrr- 
wood, Remington, Royal, etc. 
Save over y% MIT's, original 
price. YnurcholcesentonlOrfare- 
Trial. EASIEST TERMS EVER 
OFFERED PAY ONLY 12C A DAY. All 
standard size— late models. Fully Guaranteed. 

Also Portable* at reduced prices. 
Send No Monev— h }" ^auJor fuiir aeaeribin. and 

WHWnwravuvj abowina- actual pbotoerapbs of sec b 
beautiful machine la foil colors tells of oar refinishlna- methods 
iriskintf each machine like new. Also telle of our direct-to- you 
SA*inK» end easy-payment plsn. Lowest Prices now offered. Send 
for FY- " Catalog; at once, also 10 day trial offer. No obligation 

INTERNATIONAL TYPEWRITER EXCHANGE 

231 W. Monro© St. Department 1035 Chicago 



^^RADIO EXPERT 



Many fellows I trained are maklnir J50 to $100 i 
week as Radio Expert*. Many made $200 to $1 000 
in Spare Time si-rvirinif nets while learning. Home 
hxperimcntal Outfits make learning easy, practi- 
cal. Mafl coupon for "Rich Reward' in Radio." It 
Bivee the facta on Radio's Opportunities and how 
you can learn at home to bo a Radio Expert. No 
ohnaatlon. 

- « J - E .*.?"3!™' EHfta D «P*- 2KP3 
I National Radio Institute Washington, D. C. 

I Send Dae roar free book "Rich Rewards In Radio". This 
does Dot obligate me. 

| Nam* | 

| llsWie— | 

^Ciiw. Stat* ^ 

W WWfBfaV STUDY AT HOME 

■SI MBSk Wna 9S\ aw Lryaly trained men win hla-h 
I" Kitiony Knd bik' NUi i-eBH in busi- 
r.i'iif and public life. He imj.-pcnd- 
i ril . l.rcatcr opi.ortuiiHi.-N rn.w than 

■pj KM^m mm wm b.i.,.. iw c„n>..r»t,™. m 

HSS JUbL ,|m||| Inf b<a4ivdbya,eowlth < e saltniininK.£ara 

■^W •■•W W $8,000 to $10,000 Annually 

^SB&— Wetrufdeyoniit.-pbrMrp. Yoqcan train at home dor- 
^HSSBSBT tnf spare time. LMrreu of LL. B. conferred. Succeaa- 
ful trmdnatea in every aection of the United State*, 
w e furnish aJl text matcri.il. includina foorteen-volume Law Library. 
hSL?* 1 - f^f r t***all Jiet our valuable 64-pan "Law Guide" and 
"Evidence" books FREE. Send for them NOW- 

LaSalle Extension University, Dept. 1083. L Chicago 
The World's Largest Business TraininE Institution 



Established 
1902 



New York 

Electrical 

Ask for free booklet S< * I ! OO I 
40 West 17th St., N. Y. C. 



IRE A PASSENGER 

LI TRAFFIC INSPECTOR 




P?,V\PYS a ."? Railway- Splendid Opportunities 

LNLRGKl 1C, dependable men— 19 to H wanted 
for PtiMsmarr 7V.i.fffr Intprction . S.B.T.I. train- 
ed men are in demand. Healthful, outdoorwork- 
meet hiifh officials. Travel or stay near home. On 
completion of a few weeks' simple home-study 
we place you at tV'i) to #150 per month up (plus 
i expenses, to Btart, or refund tuition. Write for 
- J-ree Booklet explaining- this Interesting profns. 
aion. 



Standard Business Training Institute. 



. 31Q, Buffalo. N. Y. 




TTifaa 



Intensive, Practical, Technical Courses, In Electrical. 
Mechanical. Structural. Architectural Entrlneerfna. De- . 

Eee In 2 yra., diploma In 1 yr. AIbo shorter courses In I 
ectricity. Power Plant, Radio, Television, Electric Re- I 
friireratron. Draf tin»r. Welding;, N«newntl«ln eliminated . I 
LOW Tuition. Expert Instructors. Exten«ively equipped ' 
laboratories. Free life-time employment for graduates. 
Part-time work during attendance. ii*Jnd year. Write for 
catalog/. 

FIN LAY ENGINEERING COLLEGE 
2 001 -B Indiana Ave. Kansas City, Mo. 




OUT OF THE AIR ON A 
BAG OF SILK 

(Continued jrom page 37) 

of the watch and when the excitement ended 
the hero of the day was the pilot parachute. 

A week after New Year's in 1924, I was 
flying a "Jenny" biplane, with an OX motor, 
east of Indianapolis, Ind. Heavy snow clouds 
were piled low in the sky. At frequent inter- 
vals drifting fingers of fog hung down. 

About 4 :30 it began to grow dusky. I was 
flying wide open, trying to make Dayton, 
Ohio, before dark. East of Knightstown, 
the fog fingers became more frequent. I 
had burst through three in rapid succession 
and was coming out of the fourth when the 
ship suddenly seemed to strike a stone wall 
in the air. I was catapulted against the 
instrument panel. There was a ripping crash. 
The plane trembled all over, reared skyward, 
and then began to fall. 

Another barnstormer, racing toward In- 
dianapolis, had crashed into my ship without 
seeing me. Flying a few feet "above me, his 
landing gear had struck my upper wing 
head-on, smashing it back over the cockpit 
like a lid on a pot, pinning me in. 

T FOUGHT to push the wing away and jump. 
* It was tipped up at a steep angle and the 
pressure of the wind glued it in place. A giant 
couldn't have budged it. The opening between 
the wing and the front of the cockpit was 
too narrow to worm through. All this time, 
the ship was falling. 

I kicked through the canvas side of the 
fuselage and tried to wiggle out backward 
under the inverted V of the crossed bracing 
wires. The space was just too small. One 
wire leg of the inverted V pressed against 
the back of my scalp, the other dug into the 
back of my ankles. Doubled up like a jack- 
knife, I struggled to squirm free, but I was 
jammed fast. 

The seat-type parachute I was wearing 
was outside the fuselage. I took a last des- 
perate chance. Pushing over the rudder bar 
with my hand, so the ship sideslipped violently 
away, I jerked the rip cord. The silk, trailing 
after the pilot 'chute, streamed away from 
the plane. It popped me out the opening, 
scraping chunks of skin from the back of 
my heels and scalp, but pulling me free. 

It seemed only a second before I landed 
hard on a snow-covered field beside the 
railroad, where the other flyer scraped to 
a safe landing on the bottom of his fuselage. 
I had broken out of the ship at less than 
600 feet. Although I was jolted and sore 
for a week afterwards, I had escaped, thanks 
to the quick opening of the silk, dragged 
out by the pilot 'chute. 

THAT was the lowest jump I ever made. 
"The higher, the safer," is an old saying 
among professional parachute men. In ex- 
hibition drops, they rarely dive off a plane 
below 2,000 feet. Then, if anything happens 
they have time to work the 'chute open before 
they hit. Once a veteran said to me: "Never 
quit fighting a parachute if it doesn't open 
right away." 

I remembered that bit of advice later on 
during an air circus in northern New York. 
At 2,000 feet, I dropped from a wing and 
reached for the rip cord ring, located on the 
left side of my harness. I jerked but the 
ring didn't budge. I tugged harder. Still it 
stuck. I had to give four violent tugs and 
finally use both hands before I could open 
the 'chute. I plunged nearly 900 feet before 
it was open. 

In a long fall, a jumper tenses the muscles 
of his chest and shoulders just as the 'chute 
opens to take the shock of the sudden jerk 
in slowing down. Most people think a para- 
chute opens like an umbrella. As a matter 
of fact, moving ( Continued on page 102 ) 
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qo ahead with 
six more 

Do you like to draw? Publishing 
houses pay millions of dollars each year 
for illustrations. Trained artists are 
getting snug incomes from advertisers. 
You may have talent. Make it earn 
you real money. Successful Federal 
students are earning $2600 to $6000 
a year — some even more. 

Through the Federal Course in Com- 
mercial Designing, many famous artists 
will give you the benefit of their exper- 
ience in drawing the human figure and 
animals, decorative design and lettering, 
poster designing, fashion drawing, color 
harmony, etc. Their instruction will show 
you how to bring your drawings to a 
professional standard. You don't have 
to give up your present job to do this. 
You can learn at home in your spare 
time. 

Find out if you have drawing ability. 
There's no telling to what heights good 
art training may lead you. Send for the 

VOCATIONAL ART TEST— FREE 

Just write your name, age and address 
on the coupon and mail it. We will 
send you this test together with a copy 
of the book "Your Future", without 
charge or obligation. 

FEDERAL SCHOOL of 

COMMERCIAL DESIGNING 

I0I2B Federal Schools Building 
Minneapolis, Minn. 

Please send me free book, "Your 
Future," also Standard Art Test. 



Name.. 



Age 

Address . 



-Occupation.. 



OCTOBER, 1932 
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"There's One Man 
We're Going to Keep" 

"Ed Wilson, there, is one of the most ambitious men 
in tiie plant. I notice that he never fools away his 
spare time. He studies his International Correspon- 
dence Schools course every chance he gets. 

"It's been the making of him, too. He hasn't been 
here nearly so long as Tom Downey, who was laid oif 
yesterday, but he knows ten times as much about this 
business. 

"I'm going to give him Tom's job at a raise in 
salary. He's the kind of man we want around here." 

Hw do you stand In your shop or office? Are you an Ed 
Wilson or a Tom Downey? Are you going up? Or dotcnT 

No matter where you live, the International Corre- 
spondence School j will come to you. No matter what your 
handicaps or how small your means, we haTe a plan to 
meet your clrrumstant-cs. No matter how limited your 
prerions education, the simply-written, wonderfully-illus- 
trated I. C. S. textbooks make it easy to learn. 

This 1b all we nsk: Without coat, without obligating 
yourself in any way. put it up to us to prove how we can 
help you. Just mark and mail this coupon. 



INTERNATIONAL CORRESPONDENCE SCHOOLS 



"The Univertal Univtithy" Boi 7621-G, Scraaton, Penoa. 

Without cost or obligation, please send me a copy of 
your booklet, "Who Wins and Why," and full particulars 
about the subject before which I havo marked X: 
TECHNICAL AND INDUSTRIAL COURSES 

Q Architect □ Bridge Engineer 

'□Architectural Draftsman □Automobile Work 



QBuIIdlng Estimating 
□Wood Mfllworking 
□Concrete Builder 
□Contractor and Builder 
□Structural Draftsman 
□Structural Engineer 
□Electrical Engineer 

□ Electric Wiring 
□Electric Lighting 

G Welding, Electric and Gaa 
□Telegraph Engineer 
□Telephone Work 
(1 Mechanical Engineer 
□Mechanical Draftsman 
□Patternmaker n Machinist 
□Reading Khop Blueprints 
□Civil Engineer 

□ Highway EnKineerlne 
□Surveying and Mapping 
□Gas Engines □Toolniuker 

BDlcsol Kn nines 
Aviation Engines 



Plumbing Q_Steam Fitting 
Heating Tj Ventilation 
Sanitary Engineer 
Sheet Metal Worker 
_ Steam Engineer 
j Marine Engineer 

□ Refrigeration 
5R. R- Locomotives 

□ Air Brakes 
□Train Operation 

3R. K. Section Foreman 

□R. R. Bridgeand Build Im, 
Foreman 
Chemistry O Pharmacy 
Coal Mining .Engineer 

^Navigation 

□Agriculture 

□ Textl le Overseer or Supt. 

□ Cotton Manufacturing 

□ Woolen Manufacturing 
Fruit Growing fj Radio 
Poultry Farming 



BUSINESS TRAINING COURSES 



□business Management 

□ Industrial Management 

□ Personnel Management 
□Traffic Management 
□Cost Accountant 
□Accountancy 

and C P. A. Coaching 
□Bookkeeping 
□Secretarial Work 
□Spanish □ French 
[_; S a lew manshTp 

□ Wallpaper Decorating 

Salesmanship 

Name 



□Advertising 

□ Business Correspondence 

□ Lettering Show Cardn 

□ Stenography and Typing 

□ Commercial 

□ English l Signs 
jClvil Service 

Railway Mail Clerk 

Mall Carrier 

Grade School Subjects 

High School Subjects 
_ Illustrating □Cartooning 
□Lumber Dealer 



-Age,. 



Street Address « 

City State 

Occupation 

// reside in Canada, send thin coupon to the 
International Correspondence School* Canadian, Limited, 
Montreal, Canada 



Fill 



The Book 



That has helped Thousands get 

Government Jobs/ 

Just send yotir name and address for my 3--page book, 
"HOW TO SECURE A GOVERNMENT POSITION." 
Tells all about CIVIL SERVICE. It 
you are a citizen, 18 to 50, you can 
get a steady government job at S1850 
to $3300 a year. I was official 
examiner (or S years. You pick the 
job you want : I'll help you ect it. 
Cet ready NOW for the next Railway 
Tosta! Clerk Examination! Write 
today for a copy of my FREE book. 

Address A. R. PATTERSON, Civil 
Service Expert, IS lo Wiener Build- 
ing, Rochester, N. Y. 




pictures of 'chutes opening in the air show 
that they fill at the center first, the edges 
spreading out last of all. Thus, they begin 
to slow down before the whole expanse of 
silk is open. When a jumper is upside down 
in the air as he jerks the ring, this initial 
slowing down turns him right side up before 
the big jerk comes. Otherwise, the sudden 
snap might break his neck. Incidentally, it is 
a wise thing to keep your teeth set until the 
parachute is open, otherwise the jerk may 
make you bite your tongue. 

Dan Smith, the famous Army jumper who 
made more than 1,500 parachute drops from 
planes, used to take 300-foot swan-dives into 
space from the wings of my ship at Rochester, 
N. Y. At the time he was doing parachute 
work for the Reynolds Airways. His favorite 
method of taking off was to make a cart- 
wheel from the wing, spinning head over 
heels until he jerked the rip cord. 

During one of his first jumps in the Army, 
Smith had a breath-taking escape when he 
fell through the tail of a De Havilland biplane. 
He was crawling out on the wing for a jump 
when he slipped and fell. At the same instant, 
for some unknown reason, the pilot pulled up 
the nose of the ship into a climb, dropping 
the tail. Smith crashed into it, breaking his 
nose and bruising himself in a dozen places. 
Only half conscious, he clung to the stream- 
lined bracing wires until they cut his hands 
to the bone. When he was sure his parachute 
was not hung up anywhere, he dropped from 
the tail, jerked the ring, and made a safe 
landing. 

BECAUSE a parachute streams up seventy 
feet or more when the pack is opened, 
the jumper must wait until he is more than 
that distance below the plane before he jerks 
the rip cord. Usually beginners are told to 
count three slowly before they reach for the 
ring. If the parachute is opened too soon, it 
is likely to foul on the tail of the plane and 
tear. 

Army airmen making their first jumps 
are given two 'chutes and carry a knife in a 
special pocket attached to the harness. Then 
if one parachute fouls, they can cut the shroud 
lines and descend safely with the second. 
Another recent requirement is that service 
men make at least one jump with a parachute 
which they have packed themselves. 

Sometimes, in exhibition leaps, men come 
down with two or more 'chutes open. I 
remember once last summer, Joe Crane, the 
famous jumper at Roosevelt Field, L. I., 
drifted down with four open at once. In 
such a jump, no two rip cords are pulled 
at the same time. Each 'chute is opened 
separately to prevent fouling. 

WHEN a jumper is carried out over a 
lake or river, he should swim as far as 
possible underwater in the direction from 
which the wind is blowing before coming 
to the surface. If he comes up under the 
parachute, there is danger of becoming tangled 
in the shroud lines and drowning. Dan Smith 
used to unbuckle his harness, hang by the 
arm loops and then, when within fifteen feet 
of the water, make a high dive into it, letting 
the 'chute come down by itself. Ironically 
enough, it was in water that Smith met his 
death. He is believed to have been attacked 
by cramps when he landed in the swirling 
currents of the Delaware River, during a jump 
at Port Jervis, N. Y., last year. 

At least 100 times I have piloted ships 
from which parachute jumpers took off. Of 
all these jumps, probably the queerest was 
made at Roosevelt Field by Buddy Bush- 
mcycr dressed in a huge white Easter rabbit 
suit, with ears a yard long. We picked a 



spot for the jump that would take him right 
over the grandstand at Roosevelt Field and 
he had the time of his life wiggling his ears 
at the children in the audience as he sailed 
overhead. 

In spot landing contests at air meets, 
jumpers leap from an altitude of 1,500 feet 
to see which one can land nearest the center 
of a 400-foot circle. Some start almost over 
the circle and make a delayed drop, falling 
800 or 1,000 feet before pulling the ring. This 
gives the wind less time to drift them away 
from the mark. Others start farther from 
the mark, open their parachutes as soon as 
they are clear of the ship, and try to maneuver 
into the circle during the long descent. 

This is done by steering or "slipping" the 
'chute by pulling down on the lines on the 
side toward which you want to move. For 
every 100 feet you descend, you can slip 
your 'chute ten or more feet horizontally in 
any desired direction. Sometimes, when a 
jumper is landing in a strong wind, he slips 
his parachute into the wind just before he 
touches ground. This reduces the speed at 
which he strikes and lessens the chances of 
injury. 

ONE of the best bits of parachute maneu- 
vering I remember was performed last 
year by Joe Crane. He placed a friend near 
the center of Roosevelt Field and then came 
down from 2,500 feet steering his silk um- 
brella so accurately that, if his friend had 
not moved, he would have planted his feet 
on his shoulders. 

The most thrilling jump I ever experienced 
was when I joined the Caterpillar Club 
officially over Georgia in the crash of the 
ill-fated "K," two years ago. In this big 
snow-white monoplane, I left Roosevelt Field, 
L. I., with two companions, Jimmy Garrigan 
and Garland Peed, in an attempt to fly 
non-stop from New York to Buenos Aires, 
Argentina. 

We took off at dusk. Heading south 
we ran into rain and mist, then struck 
fog. For more than eight hours, we flew 
blind, battling through air as thick as cotton 
batting. At three o'clock in the morning, the 
left wing began to drag. Then a long ominous 
crack, splitting the ceiling of the cabin, ap- 
peared over our heads. The doomed ship 
was pulling apart. There was only one thing 
to do — jump. 

Garrigan went first, at 5,000 feet. Peed 
and I bailed out next, leaving the ship at 
2,500 feet. I tried to get out the cabin door. 
The strain on the fuselage had twisted it, 
jamming the door tight. I couldn't budge 
it. I kicked a hole in the window of the 
fuselage and Wiggled through. The wind 
caught me, whirled me around, crashed me 
against one of the steel wing struts. Then, 
I dropped into the thick fog. 

WHEN clear of the falling plane, I tried to 
reach across with my right hand to jerk 
the ring. I couldn't move my arm. The 
force of striking the strut had dislocated my 
shoulder. While I ripped downward through 
hundreds of feet of fog, I struggled to hook 
the thumb of my left hand through the 
ring. When I got it in, I pushed the ring 
across my chest and the parachute popped 
into full bloom, just in time. 

At present, only Army and Navy flying 
schools require students to make parachute 
jumps as part of their training. Some day, 
I believe all flying schools will include such 
descents as part of the work toward a pilot's 
license. Knowing how to handle a parachute 
and make a jump is as important to an 
airman as knowing how to swim is to a sailor. 
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All the New 

1933 FEATURES 





WHAT a radio! One complete 16-tube 
chassis with one dual-ratio dial — new 
Super-Heterodvne circuit 
with a range of 15 TO 550 METERS 
.... No plug-in coils — No trim- 
mers .... Large acoustically 
matched Dual Speakers .... New 
CLASS "IT PUSH-PUSH Super 
Power Amplifier with six times 
the power of ordinary tubes a 
.... Full hand AUTOMATIC 
VOLUME CONTROL . . . COL- 
OR-LITE Multi-Wave Band Se- 
lector .... STAT-OMIT TUN- 
ING SILENCER .... l ull 
FLOATING VARIABLE CON- 
DENSER . . . .Complete Scien- 
tific Shielding .... Absolute tone fidelity 
.... Image Frequency Suppressor .... Frac- 
tional Microvolt Sen-iti'vitv 18-TUNED CIRCUITS 

.... ALL NEW TYPE TUBES, SUPER TRIODES, Dl \\. 
AND TRIPLE GRIDS, Two Full Wave Rectifiers, including lb 
new Mercury type. DUAL POWERED — two separate power transformers 
A bigger, better, more powerful, more selective, finer toned radio than you"ve 

ever seen before .... offered at an amazingly low price direct 
from the big Midwest factory. Midwest engineers have far outdistanced 
all past performances in perfecting this new set. 



Complete Line 
of New Consoles 

The bile new Midwest cala- 
)on ehoWB Borgeous line of 
artiitic conKule* in the new 
■tlx- leg designs. Hail the 
coupon now. Getallthefaet*. 
Leam how you can save 30'. 
t<> on a bite powerful ra- 
dio by ordering direct from 
tbe factory. 



BATTERY 
RADIOS 



Deal Direct Willi Factory! 

Don't be satisfied with less than a Midwest 16-tube A. C. 
radio. A receiver covering only the regular broadcast waves 
is only half a set. Improvements in short-wave programs 
have made ordinary broadcast sets obsolete. The Midwest 
gives you regular, foreign, police and amateur broadcasts 
in one single dial set. No converter or any extra units re- 
quired. 

Remember, you buy DIRECT FROM THE MAKERS. No mid- 
dlemen's profits to pay. You get an absolute guarantee of satis- 
faction or money back. You try any Midwest 30 DAYS before 
you decide to keep it. Then, if you wish, you can pay in small 
monthly amounts that you'll scarcely miss. Mail coupon for full 
details or write us a postal. 

Road These Letters From Midwest 

Just two of the thousands of letters praising Midwest Radios 

Gets Franc.-. Spain. Italy, Japan W8XK-W3XAL— WIX AZ--W2XAF 



SAVE 

UP TO 



50 



of 
/o 



TEItMS 

as Low as 



* fg 00 



Every Midwest set is backed 
by a positive guarantee of 
satisfaction or your monev 
back. 30 DAYS FREE 
TRIAL in your own home 
makes you the sole judge. 
Midwest, now in its twelfth 
successful year, offers big- 
ger, better, more powerful, 
more sensitive radios at low- 
er prices than ever before. 
The coupon or a postal brings 
you big new catalog and 
complete informa- 
tion. Mail it 
NOW! 



i sin- 1 1..- Xew 

CELL 
IIATTKIIY 

Two ncmaiion.il valuta: j 6- 
tube super-he! for •.undjrd- 
WfJVC rexeption and a 9-lufce 
ALL-WAVE, both using lh« 
MN AIR CELL "A" battery 
thai never nerd* recharging. 
Low factory price.. Coupon 
bring* detail*. Mail it MJW1 



"Have received foreign short-wnvo 

-iniltms such as Fya, Prince; BAQ, 
Madrid. Spain; 12 HO, Home. Italy; 
and last but not least. J I A A, Tokyo, 
.lapan. I really think the Midwest 
sot N a miracle. " 
A. F. GK1DLEY. 

Sarasota, Fla. 



I am very tnueh satisfied fn every wny 
with my Midwest radio. 1 heard Syd- 
ney. Sunday 3:1)0 A.M. AIM WSXK; 
W3XAL; UTXAZ: W2XAF: in the 
evening. On the regular band have 
Mime 59 stations so far. 
Aug. llalbi. 1427 Myra Ave., 

Los Angeles, Calif. 



Investigate! Mail Coupon NOW! 

Get the Midwest catalog. Learn the farts about Midwest 11, 12 and lfi-tube ALL- 
WAVK sets. Learn about our sensationally low factory prices, easy payment plan 
and positive guarantee of satisfaction or money bark. Don't buy any radio until 
you get the big new Midwest catalog. Just sign and mall the coupon or send name 
and address on a postal. 
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How Jungle Beasts Live Near Big Cities 



( Continued from page zy ) 



drinks water, the corn swell?, and digestive 
disturbances result. 

When evening comes after a busy day, if 
all the animals arc still safe and sound, the 
keepers heave a sigh of relief. But they can 
never be sure until they check up. Not long 
ago, after the day's excitement had died 
down at the elephant house, the New York 
keepers heard "Peter the Great" making 
rtrange hiccoughing sounds in his pen outside. 
They rushed out just in time to pull a pop 
bottle from the hippo's throat and prevent it 
from choking to death ! 

Special precautions arc taken to keep mcat- 
cating animals from choking on their food. 
Every piece of horse meat or beef that is 
tossed into a cage has a bone in it. If solid 
meat were given the big cats. I was told, 
they would swallow the chunks whole and 
strangle. By having to tear the meat from 
the bones, they get it in small shreds. 

At night, when the bear dens are silent 
and the monkey house has quieted down, 
activity begins in the reptile house. Feeding 
starts about eight o'clock. Rabbits, rats, 
guinea pigs, frogs, tadpoles, day-old chicks 
and occasionally a young pig are on the 
menu. Every ten days, the Regal pythons 
feast on ten chickens or a small pig. For 
three or four months they eat regularly. Then 
they rest for a month. One captive python 
from the Island of Borneo, Raymond L. 
Ditmars, curator of reptiles and mammals, 
told me, quit eating for twenty-two months. 

/"\NCE a week, the king cobra dines on a 
v*/ plump five-foot gopher snake. This 
cobra refuses to cat anything but snakes, 
so a man in Texas has a standing order for 
approximately 250 feet of gopher snakes a 
year to feed it. They are shipped north 
twelve at a time and cost $1.50 apiece. The 
main food of the other snakes is mice and 
rats and for them, too, the dinner bell rings 
once in seven days. 

In the daytime, when most of the snakes 
are sleeping, the lizards and turtles that 
live in the reptile house have their meals. 
The showy little green lizards gobble down 
mealworms; the iguanas nibble bananas; the 
monitors swallow fresh eggs whole without 
breaking the shells; and, three times a week, 
the 300-pound Galapagos tortoise packs 
away fifty bananas or ten heads of lettuce 
or two dozen tomatoes at a sitting. 

A bird house alone requires a wider variety 
of foodstuffs than the Waldorf-Astoria. The 
bill of fare ranges from horse meat to thistle 
seeds and includes cottage cheese, ant eggs, 
zwieback, chickwecd, raisins, milk powder, 
cabbage, honey, and dried flies ! "Mealworm 
ranches" at New York produce half a million 
wiry little worms a year for the birds. Spec- 
ial mills roll and crack grain and an extensive 
nursery raises chickweed and other greens. 
At the Washington, D. C., park, special fly- 
farms, consisting of wirc-mcsh boxes, turn 
out flies for the lizards and birds. 

RECENTLY, a ruby-throated humming 
"bird set a new record by living three 
years and four months in captivity at Bronx 
Park. The previous mark, established at a 
western zoo, was two years and a half. In 
place of the natural food of these little birds, 
the nectar of flowers, they are fed on a mix- 
ture of barley water, honey, condensed milk, 
and a prepared baby food. 

One of the problems of feeding that re- 
quires much research and experimenting is 
finding substitutes for the natural fare of 
rare specimens. For instance, ant eaters are 
no longer fed ants in the zoo. They get milk 
into which is stirred eggs, oatmeal and finely- 
scraped beef. This diet, developed at Bronx 



Park after four years of research, supplies 
the needs of this strange animal and has 
been widely adopted at other zoos throughout 
the country. ji 

The total food bill at New York runs to 
more than $45,000 a year, that at Philadelphia 
approximately the same, and that at Wash- 
ington upwards of $30,000. On the New 
York list you find such items as; $5,000 for 
horse meat, $3,000 for bananas, $9,000 for 
hay and $1,100 for bread. Among the smaller 
purchases there are: 384 live sparrows, 770 
pounds of cottage cheese, 24 boxes of huckle- 
berries, 45 pounds of peanuts, 810 live frogs, 
21 pounds of prunes, 279 pounds of cake, 
and 500 pounds of weed seeds. 

Special hospitals equipped with operating 
rooms, isolation wards, diet kitchens, re- 
search and diagnosis laboratories, and mor- 
tuaries are part of the equipment of many 
parks. Here cuts and scratches are dosed 
with iodine. X-rays made, broken legs set in 
splints, teeth examined, and operations per- 



Qasli Prizes for 

PHOTOGRAPHS 

T N NEXT month's issue be- 
X gins a novel and interesting 
cash prize contest open to ama- 
teur photographers. Anyone 
may compete, for the rules of 
the contest give either beginner 
or expert an equal chance to 
win a prize. Full details will 
be published in the November 
issue, on sale October 1. 



formed while the animals are under the in- 
fluence of ether or local anesthetic. 

"XT EARLY fifty drugs and remedies are 
-k^l used at the New York park's animal 
hospital, including cascara tablets, mustard 
plasters, cough syrup, Epsom salts, and half 
a dozen antiseptics. Every new arrival at 
the zoo is kept under observation for two 
weeks to be sure it has no contagious disease 
or unusual parasites. One research man 
spends his time studying and classifying para- 
sites. Last year, he discovered a hitherto- 
unknown type of round worm in a Branick 
rat. 

When deer in one western park became 
troubled with internal parasites, not long ago, 
it was found the worms were entering their 
bodies by way of june-bug eggs which they 
were eating with grass in the pasture. The 
deer were switched to hay and the pasture 
was burned over with blowtorches to destroy 
the eggs. 

One job a zoo doctor has on his regular 
schedule is clipping the claws of the lions, 
tigers, and bears. A special cage, equipped 
with a side that slips over and holds the 
animal quiet while the work is going on, 
runs along a track in the basement of the 
lion house. Recently, Dr. Charles Y. Noback. 
Bronx Zoo veterinarian, administered a dose 
of the gland extract, pituitrin, to a lioness 
to aid her in giving birth to cubs. While 
pituitrin has been used in treating humans 
at childbirth, this was the first time in history 
it had been given to animals. 

WHENEYER an animal dies at a park, 
its cage is thoroughly disinfected and 
a post-mortem examination performed to 



determine the cause of death. Such an ex- 
amination, last year, revealed that the world's 
biggest captive elephant, "Khartoum," had 
died of heart trouble. 

Weighing 10,000 pounds, this twenty-cight- 
year-old African giant was the most destruc- 
tive animal ever kept at Bronx park. A 
special door that weighed a ton and a half 
and worked with a worm screw had to be 
fitted to his cage as he would tear an or- 
dinary door from its hangers. 

IN THE summer of 1922, the rarest specimen 
ever brought to an American zoo died after 
being on exhibition forty-nine days. It was 
a duck-billed platypus, a strange egg-laying 
mammal that had been brought 10,000 miles 
from Australia to New Y'ork. 

The duck-bill ate only shrimps, white 
grubs, and angleworms. In a single day, it 
would consume half a pound of angleworms, 
forty shrimps, and as many grubs. The cost 
of feeding the eighteen-inch animal, the only- 
one to be brought alive from Australia, was 
approximately $5 a day. Because of its nerv- 
ous temperament, it could be exhibited only 
one hour a day and visitors, in line, ap- 
proached its tank in perfect silence. 

Twenty-five hundred dollars, or approxi- 
mately $500 a pound, was paid for the 
duck-bill. That set a record for costly speci- 
mens. While "Mogul" is valued at $25,000, 
this rhinoceros weighs as much as a small 
switch-engine and so costs little per pound 
of rhino. "Jimmy" the shoebill "stork," 
costing the New York park $1,400, holds 
high place among the birds for costliness. 

At present, if you want a pair of Royal 
Bengal tigers, they will cost you $5,000. 
Siberian tigers run as high as $10,000 a pair. 
Jaguars come at S500, leopards at from $200 
to $300, lions at $2,000 a pair. A half-grown 
Baird's tapir costs $500, polar bear cubs, a 
year old, $400; grizzly bear cubs, eight months 
old, $300. Zebras sell for from $1,000 to 
$2,000 apiece. A two-year-old female African 
rhinoceros, forty-one inches high, has a market 
value of $4,800, while an Indian rhino runs 
as high as $7,000. Monkeys range all the 
way from $15 to $500, according to their 
species; baboons from $100 to $300, chim- 
panzees from $500 to $900. Young gorillas 
sell for $4,000 apiece. There aren't any old 
gorillas as they never live long in captivity. 
When "N'gi" died last winter in Washington, 
despite efforts to save his life by administering 
oxygen, he was five years old and had lived 
longer than any other gorilla had ever lived 
in captivity in the U. S. A mandrill in full 
color will bring $500 and a pygmy hippopota- 
mus from $3,000 to $3,500. 

Pythons come at so much a foot. A twenty- 
five-foot snake of this kind will cost $1,000, 
or $40 a foot. Cobras have a flat price 
of five British pounds, or $25. King cobras, 
twelve feet long, fetch from $150 to $200. 
The rare blood python is priced at $2,500. 
Rattlesnakes range from $5 to $8 with 
big eight-foot rattlers going as high as $15. 
Emerald tree boas, "the birds of paradise of 
the snake house," sell for $75, and the average 
small snake in a collection costs from $5 
to $10. The price of lizards runs from 
fifty cents for little ones to $75 for the six- 
foot monitors and $500 for the rare Komodo 
Island "dragons," ten feet long. 

ANIMALS come to a zoo in three ways. 
Most of them are bought directly from 
animal traders who either capture them in 
the field or buy them from native hunters. 
Others are donated by explorers who bring 
them back to civilization on their return 
from distant countries. And a few come in 
exchange for other specimens. 
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new 52-page LIONEL 
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Model Railroad Planning Book 



GET this big, gorgeously illustrated book, if you 
want to know the real fun of model railroading 
— the most fascinating hobby any man or boy can have. 
This new Planning Book tells you: (i) how to plan and 
luy out your railroad system and (2) what to get to 
make it true-to-life down to the last detail. It gives you 
a dozen different track layout combinations; it tells you 
all about switches, crossings, tunnels, bridges, signal 
towers, telegraph lines — in fact, everything you need to 
make a real model railroad operating system. It shows 
how you can start with a few feet of single track, a 
locomotive and several cars and then gradually add to 
your equipment until you have a great four-track system 
with batteries of powerful locomotives hauling great 
strings of freight cars, coal cars, oil cars, gondolas and 
cnbooses. There is even a wrecking train with special 
I'errick and floodlight cars. Pullmans, Diners, Obser- 
vation and Mail cars are described and pictured in 
full colors; as are also faithful models of many famous 
locomotives and crack passenger trains such as the 
Twentieth Century Limited, the Pennsylvania Limited, 
the Blue Comet, the Olympian and others. 

WARNING 

Don't fail to get this book at once. Last year thousands 
were disappointed because they waited too long. Clip 
the coupon below. Print your name and address on it 
and take it at once to the nearest department stnre, 



hardware, electrical, toy or sporting goods store handling 
Lionel Electric Trains. There you can get a copy of this 
Lionel Model Railroad Planning Book absolutely free. 

SPECIAL OFFER : If it is not easy for you to call at 
a Lionel dealer's store — mail the coupon below direct 
to the Lionel Corporation and this expensive book 
will be sent at once provided you enclose lot to cover 
handling and mailing costs. 

Clip coupon — Read directions carefully 

NOTICE TO ALL AUTHORIZED LIONEL DEALERS. 
The bearer of this coupon IS entitled to receive, absolutely free 
one copy only of the new 1932 Lionel Model Railro.id 
Planning Book. No coupon will be redeemed by Lionel 
unless it contains the bearer's name and address. 

NOTICE TO THE PUBLIC. If your dealer cannot supply 
you with a Lionel Railroad Planning Book, or if it is not 
easy to go to his store, mail this coupon to the LIONEL 
CORPORATION, Dept. 7, 15 E. 26th ST., NEW 
YORK CITY. We will send you this expensive book, pro- 
vided you enclose 10c (stamps) (coin) to cover handling 
and mailing costs. 
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